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i ] 'pta < t * i o©«*ifttH^® £ % am 
m&wmmzm^xm%im*ff s z. t *&&£? 

>>fifT<*ft> tfiiBtttM©}iiiaja9¥££; mm&mm 

£MS^S£©'J>&<i:*>-;!ffcJU ^©^I*fc8$fc©:r 
h©*A\£i!5i3m«&a¥©©fif£&B 

titffica^vvts ^mt^mmr-z^-^v h© 
3 c t s^h-r 2 m&m i * 2 mmmw.®* > *s 

&®mkm*m<D 1 ok, s^fciii£&aHR©«**ft 
*nc-»"r*w£©tfcMa**fcor 1 

[M*915] fcft©f**tta*«!i:, S»©«fBtfea 
^«©tt*«^&iB« bT(«BflMMi»*«^»31*a 

©flwuttffi^ao^n^ncaAfli^ifc 1 
«^fi8*a©w*e^c*^^r«^fflai*ff 5 c t 

&S£££#&h1-Sli:£m&^b5©5*>^-fftip 

1 f3®©f*ifr-fc >^>^rA. 

Mfcfc8l7] '>ft<-i:t»l"3©flHB*W^a^ »* 

«*w*a©m*«^*»a« bT^»ts^^#s«^ 

IfSt, miI3t«^HJ^S!©^te«ff^*^^S{4 

*Qffl©igfcSB##, mtt&t : *to«t&.L1t'pik<£ 
1 1 ^©^^fcoffiSfmrffc t>>- ^tr^x-^b 



(2). 

H (#<> £5, **«rfr*\ M£i>#©3^©*ma<J 

wnf* * - k swwifc-r* 1 b 5 © d "fe 
»• ^ tn* 1 etofwt >j/ y^j/^f a.' . 

*twa*a©a*«^*«ra b-c4MMMM&»4«^» 

Bui3t»^a^®©H^{5iStf^*^^^ffi 
BW U IflBB WM^gtfi: <fc 

'j>& < * — o©H«aR««©« ^mtttmtu u 

im*m 1 0 ] a5i3t»?Btfta#®!tttM&*ffiiic*i 

«^eM-r-* c r*at«a 1 b 5 ©-5 *> 
v>-rn*>ij3«©(*;i&-fe>'>>^2/^7 i A. 

3" «fc^S»3»Sl*V>b5©5*V^t , n*»lK«©(M» 

in^gi 12] < 1 1» 1 p©fssi^a¥isi:> m 
nmm^m>mnm^9m Lx<mmmtmzm^ 

mots u =1 >stR±tc*«fb? nxmj&zntcz. t 

[»«an] >pte<tt> io©««»a*®^ » 
«a*a^s©a*fi^*«ab"t««fi«*ff*fii^ 

tfcv^ mifatf^a^miitts^sffistffiffijwfs 
«tta*s*'»it, K«w&fltim«tfta^®*^tr«w&fl«j 
ft^aa5i:> »E«#*ra*®ft*bfi*»ai»i:© 

[W«S-14] i58BiiJ»W«ffitSa^lB!li, 

50 S/>^>>^^Ao 
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imxm 1 5 j 'pin < tt> i ^><Dmm®m&t, m 
mmkm^&<DmtiM^*mm Lx&mmmitmm^ 

m*m i6] >)>•& < 1 1> i oott mtkm^m t, m 
nm^mt *%?zMfi-ssm%&m*: y^v^*^ a 

So 

[ff$g 1 8 ] «nBE*ttm*«ttv > x ) 3 >MR± 
I3©©#®*fcfiii£Bo 

[tt&g 1 9 ] MBftXHttiU U *s 
*«fcfc«*i:"r*»#S 1 7 £Htt©(Mft4fttHS«. 

[§*«2o] «iBK«f*®+i&*fcttfiic»*a»)v 
[11*91 2 1] J/'J3 >*«t£i8!l*fc qjftgp m^s 

mx-tzufiuzmmttiiiz. zmm&3i¥$kbitffiz.tzz 

lt*rs*iafcWftJliPit*«»«±*S!i:*iti'C«l 

Wmm&.£*-&ifitZtzZ£*mLt1-Zi*®*>$> 
[»*«23] ft*JglfcV>bl 6> 2 2©3$tvJ* 

t ftwat-r seams j/*? a. 
[m«92 4] »*sufc^bi 6> 2 2©a^vA-r 

[&f?B©P»M] 

[0 0 0 1] 

C»W©«1-*ft«»»] A©f*©i&£ (# 



a ^ t 1 a a v<i aita ^> * y a c h ? % „ 

[0002] 

A^©^K^llH(#©^iJ« , ga©fetf)t^T♦fe^)^ * 

znxmmzixx^Zo 

[0003] vm^-tvyv (±>i^y^tmm) > 
XT&£m?z^mi®ttmm*mtLx, 

Journal of Mechanical Engineering & Technology. 21 
No. 3-4 (1997) pp. 96-105©Fig. 2 fcg3«$ftfc&ffi#*a 

» ltt> A©*fu St> K©3«Sfc8to]MH»fe> 
-y-©tb*«^J:> ife«Hi&& (ECG) £*A«ft« 

a imms: «t \) u £ftfe&&©tit*B 

SBftt-StV^^^AT-feSo t3ft®8friirfg&f3tt 
tSBfcJu U^ASm^fc<fc!>I8»<*tU EtttStifeW 

s^attSfciniiiar.-fei'^ftittB'Scifcc.tb, a©« 

[0004] sy©ei£*«^i: b-c, ^©#mc^ 
*s-fe>-y-*^ntsft»)iw^ io©-b>-y-©m**e>> 

a^©^T«S*ES'Jbck3 i:1-St>©*sfe.So d©« 
©t^feltfc It, ^Ji(^ Method of Information in 
Medicine. 36 (1997) pp. 356-359 ^C83«£ tltz&m& 

mztix^z axr, m&&.ffi2£^o) . £©&*& 

^2tt, -HS^(Sj{C^«S*-r?»iDjijK-tr>-y-*(g©fir 

40 KSy^-SCfc^qJfgt^5t)©T-ife?.. ^ebT, ^©^ 
#*$ffi2fct, ^i-^i/y b^g|*b«tdt-5ii:{cJ; 
t), H*CiMftt»©KS!l'*«t**. £©f£*tt«BU 
■fe>1ti)5s 1 0m©«^S«*aDT«Mi»t:S8»*n 
Hu3ibfe«e*^li:lt^fSi:s *»©* 

>-y-=&Aftsa5c^ffi«-rs^s-6s*VNfc«) v kmc: 

t };oti*©ifi*i&$A s ^!Stfe.n5^i:tt{i>*v^^;v^^ 
*J^*btv^So 
[0 0 0 5] 
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s 

«»£^tfSfct^RM^£#bT*>!K £©fc«>, M 

a© Bn&m$> % ^&&w&®*<Dnm*&®*m%i<fi) 

±btufc. 

[0 0 0 6] ffiffib&«e#&fl52tt, locD-fe> 

tffre>©fcB££<BWIbTv «§&©#»««&*# -5 J; 

2 A©S'frC®l^©j®!&caa u - 
t*ai > r*fc*&. AttSSBC^fcl&SfcKlAS^fctf 
[0007] Bu^bfc^ii^tt, n-rn 

4), A«*ffi©»S©tftffii:* ^©fefcCj&BfcflWfl* 

raja^**btv>So 

[0 0 0 8] * £ Aft© l<lfilr 

wt\ *©*>^<tt»fe**.fc*«^ *©<a^fcffi 

fciptimittj:^j&»*%8-i-sfcv #©2^»©egs## 

[0009] ( 1 ) x<om>tM®^ ttw*K©*'M> 
^Sl©*JR£S'J£-rtitf, tftw»©ffi«cj;&-*\ «s 
H-©«*!«rt**iMB**-¥ilS. SiOCfiVkHolM 
M5fiMKjS^T-fcS©T*> *<©»&» 

»©»setv t*m«©{Mfc«k?K «^«B©#a*© 

*©fc*fl3&#*.« 01*tt, H*»*±fcf 

iwphT*; *©(fl«fci*ffi»*»ttT*J:v^^o 
•&sus©aaK#s#;*na. u*u H5^bfc^fe 

©««feJllittJbr*^ft{*»*»«f«!fflbJ;^i:"r*» 

•*©'*©fc*ftift*fe&"r©-?, Ktfta&w*a«s*^ 

[0010] ( 2 ) SiOfiW© a«*»©»* «t 



s 

8*©ttttfciiBttfciSA*£fc#T?*&^» 

o©lfl*|6l©att1?ft;*-r5CiitfT-§-5©t% .-by* 

bfc«is©-b >***»± 1 name* ttbxmnti^ 
ft©*>*mAfc*©* (§wi©ft# 

[ooii] *fsra©BWtt> tuMbfe«£*SE#©ras 

[0 0 12] 

'3. v^tt, -rttc83is$*ifeH(i83tf^ai^®©ii^aif 

«fc A#{§^a> e>'M<J:felo 

«a«*36C||rfj*nfc1i«©«t«r3V>'C(«6**M 
WHiflLS*!^ HtIBa^»*J^«LS*S!h©'J>«:<ht ) 

u ^»©am«La*i9!* s ^»©ffliai&ffv^> 

[ 0 0 1 3 ] fflfBlttttU H5l3tS«^tti¥ia© 1 
oAs, SV>{c»5i«;«IS©^^ti^ixtM-raRlf^© 
tttH«tt**t>'ri-D©ttl3!jflJ^*a*U Btif3M^«L 

«• n©a*«^*i^©M^i^i-5M^^©s« 
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[0 0 14] mFlBgWtt, 'J>fc<i:* l^oMlg 

[0015] it, Miaaw^ 'pte<n<b lotDtiffi 
m^miz£zm^»ium<D3i%*&ft&, .ifffl7-'jx 

[0 0 16] ffiBltttiU locDfll 

SffiBK«fl&WtiflBtfclH3Mil!ftl8!tf\ KM«jW««tftW 
[00 17] 

[&BJ3©f&flS©7&8g] KT,'3MBWCt4#frb^> 
^>*7 t £©*«SB<ift0®£ £ D »«Bt»ilB"r.*. 

[ o o 1 8 ] m i \£*mi®m i ©umb&iic <t 
m> 3 om&a.¥9t> 4 • . 5 &mm 

SBs 7ttg§*?gB, 2 lttffimWRAaffl, 2 2fiffiB 

[0019] *m&m iommmK-&z>vm*t>*s 

m8&<Dmm&*mtt*mmm*m t> mm.® 
m^m. i <D%mmm xtrr ^mmnxti^m 2 
mmnm^mst, ^tpxmti^mx'$>*), m 



(5) 

8 

Gummz&zMM^m®4>*-7*4zx'$z>m7si 

[00 20] tM6fc*HTv HHMfttfi^g 1 tt, 

^^aisioosmt^-rsctdtutvAS, ttsff 

*A*#8l! 2 tt v S»(ft«flMRA*¥«©ffl«««A* 

gP2 1 Mtttmxti&2 iis>t>n<bntzmmtin^ 
&2 2£K:&*)mmtttix^Zc mtmmmB2 2 

®2 3 &|*]g|5fc{fi;L tl>Sc ®WS*«3tt, tests 
fRA#^2fr£f#£ttS<ftBti!$81 0 2, 10 6iu 
mm - MM^m*ifrbXK&ii>e>At>ZtiZM^ 1 0 

4 t*#BiUTs mmw&m 1 ©w^m^ 101*© 

11, *©*§JH&{B^ 1 0 3 i: bTW*rrSc SI* • 31 
fB3M£4Bu B5j£bfcafg©ffefcI/Otf-hft#A/T? 
*)<fcV> 0 ^t©S{IftfTd£tft<^#3£B7ft<5g? 

me*. 4 a* -RFm^^tuTCDtBts* 

©ft^iri;3fcb-tfc<k^o 
20 [0 0 2 1] {Smttm0 2©rtgtt, iO^A&ft* 

So *fc> ffiB««»ja»si52 2^ ettn$^sir$n 
ximnnm^mzizfcjLZo mmft®<bmm*fezzj5 
1^ imi 0 7tbTs iiff^nfet*^^©*^*^ 

50«¥m3^e^S<fcdtt-S^ilt)T-$-5o «^1 0 

30 1 0 6t*. nfrtmftitzGLumm&m~ro mm® 5 

*\ m 1 K^T2 0 1 fcfc, •®{i#|g4^bT^ 

B^gpA* & mmz j; b s^j * 5 *§£©«*>{&&(! 
[ 0 0 2 2 ] h5m b3t#«fiKs^tt, mmm 1 1 b 

V^2,o fit, tt««HRAA»2 ltt, m& 

40 i> % ^n^ftE^-rss^u 2, 3^-eti-enS!)?)^ 

"TSo 01 H^X, ^'f'J'fOOFF ©ffiBT'SB© 

hfta-tf*siiii^{cT-§s<fcacbT^.S6 tftsm^A 

^B7tts «4rcD^©ftibC-o^T, «fc»)iEbV^lb 
[0 0 2 3] m*.&, B&ft«5^> fi^aS){3SI!*bK: 

< v^i&©^ mmtm» 1 ft^trsi#^B 7 ©& 
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wtvxbs &*)*%^E.frX'&ixt>&\\ mz&, ft 

[oo2 4] *&w(omm&miz&zisZTi.&, mm 
bfcj3c> Q.wtfim\t>®2 io«jt)#^a©iEs 

®&<D&o t, tt^tt^tif 3g b^&gi: bfc Vva— !f 
»&£KouT«fc!)»b^tf«£&bv^-1ffc^ £© 

coo2 5] (ftg«*A^2 Kommm 

«U 01t:^t-^t|®5*>©t-a:^. «jt«s &B 
«*A*^2 1 It, «Jt»§^.(feBtjsfi;bfc1glS©^^ 9 
^ifei&tfT^T, +fASS^,bTff-r<fc3 
fcbT*<fc^U loo^-f «i^&J?-r[H]gln?OFF-> 
l-»2-*3-*OFFfc5IiR1-S t fc-5fcbTfc<fcl>. &3 
v>fcfc, HHK:^ bfc* ^i-©#fr£:i-if #uiiiS& 

^y^brsiR-rsiafcibttj.tv^ $e>t, Hit 

&{ftBtif&A;*7SI5 2 1 ttgiJUISttt 5 «fc 5 bt <t 
£©*§-£\ -0!)ilbTv ON/OFFOlODf^ 
ttB«ffi*l-»2-»3-»l 

«<kv>«, gi^B7©oN/o f F^'f y^*(sam^ 

A£g|5 2 lilttSiJt^tS^ <5eM©£«tftBtif*g 
U {&BtitfBA*>S15 2 lfr^frfefcA^l 0 2#fcttft 

mm*m2 3 cau grius-ecffiBw^fT-tcis 

iW$?lTV>S©TN m^«La*IS!3tt, IBISES! 2 3£ 

MLx^m^m^mvom^i 0 5 £*t-5 m®mm 
zhtzVLwmm 0 6 a, 3©<toc 

bT*3W-«, i— {SlSl^bi^t^iSiB 
V>, «^ffiS©^*ie«ffe*A^ 1 0 2#&^>fci§^ 



(6) 

(S)[««il*JffilgP2 2{i, !31i^®2 3©rt§&M«f-TS 

(f^i 0 7X'mmft®omm*m^mm*m 

[00 26] M^S^®!3 tt, I3tSl*l&©HfT£gtt 
-&©M^KUI©&> #rfcft&Bffi$g£0&#fflf .fc 
dC-ffttf*^. I2IS$tifc{4B«^ ^gP4fc^ 

©£3:ii*f.i>«fc5{;:bTfc<fcv^ jl— tftts ctisfit 
^bTi^rtff©±^ ^B^^ff-rs^^^T^So 
m 1 £ *f «j t) #^.ic©ffiBt»#A^gB 2- 1 w*>m 
10 Lottie &^x, wm^immm.imn^ 

tl5fe»> HSHM2 3tt^bt)i^^V>. 3©® 

>U ^^^lKOFFbTSfllONI-S^ BuiE 
©<fc-5C;*-f y7-©0N©£Rf££|i]Btfc:, y^(6&. 
B C <k t> t ft Bti^ g ^ t S A tt £ tl % Z. £ {3 * * „ 
<B^«La*©!3B:. ^©^-f «i/^©{iiB*#^bt. « 

[0 0 2 7] S«gi55^ «9 -aM^IS 4 *>?,©*# 

m^ft&i»e>mm$i<Djmxme>tix gtzm^&m* • 

« 51©*© 4 1 Sttr* ^ J: tc ,fc ») T-Hm-r S C &X- £ 
m^5V>ttffiJn;^^bTiE^«©«E«^*|#, C 

mozmmifiaimxib*). miuz, ««^bniig*cMo 
s ^(DfmimmmtmMt ^m^^t^^A 
<Dmmm&^®tLx8im-rzzhifiX'tiz 0 mmom 
» ii&tts «RfSl^(^bTt)J;v^^ m^a55©3fi5^«^m 

feommzmm-rz * a c b-c * <fc v^„ 

[0 0 2 8] -£bT, la^^-^^AlCtD^tll^flfeft: 

**©t», -*©<s*c*t^ smsttftft&fi 
<t?,«^©«i^H:, &2>m&<Dmti-&mm-tz<DX; * 

3£©tt«Tc*4fc*iwgrn&»^fc, wje©«w±© 
s^&^-rs^a5h©am^^±-r5tttt, auiEbfe 

^SM^©y^^h^«*b«:V^i:btv 

®t®mmtz#vz£ ! i i \r*jmLx%.tbrzb<DX'&Zo 

lfe^jt«^-Ki:b-C*<fcV^ ^gBi:©3i{S*b!&^ 
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u 

tit£ft;fctit$8tt> ^a5fc©&e^fEfctt&^J»r;*ftfc 

[oo29] 0 1 tzm?nm*m&s mtktottz 
^i&txmtim^i o 3*^guc^fgi-5©^^ 

UTl>£#, t3tIrt&££T-imy;bftT-&aMi£©3l 
^ • 3im^S4 rtcDfBfi;^{c«#-rs <fc -5 * <fc 

[0 030] 0 2tt*^^icD^w^tfitx.5,ns 

tlfc^Ti&iP§t-£o 02 Kfc^T, 6 0 6 

1 a H:E*tfeW^> 6 1 bfcty -f 6 2 6*^ 
ynVSfiu 6 3fcM8^£t&£®U 6 4 6 5 

*>, i2 (a) tt«#fcW*«©WiBH*wLT*tK 

02 (b) li^£D±®0*^Utl^S. 

[003 i] aut^ftittmbidfcf 3g 
mwm^st 1 t lt, < ©* >tf**»T3i*r 

©£D So H2fc**«#tftHHNaiB\ 

x, y, z©3gfiJS^ffii&^b£lo©-fe>-tf-^y;/ 
"C * h tbXU7L 5 £ £ AST* & S J; 5 \zmWL% tlX l> -5 . 
tifSBtfctH^iU tt> ^-7 6 0 F«gKJKifo*l£*l,fc 

^> u n >a« & 2 ±crh-& k- A«*i3i©Eaiftw# 

m& 1 at, E*tffl?S6 1 a©h*-A##fja©5*c# 
a$KSttfcRff2©^<f-t>77A6 lbfc, ^v^^mm 
6 2±fcttH-fc«^aEft^®6 3 k v 4 £ 

[0 0 3 2] t&fcfcfcVvtx'^'fV^Ae 1 b©«jg 
b*»ff*«tmiB't»*. ^t77A6 lbli, E7j£ 

&ttzt$.B-rz<DX\ *<D£B&v^mm}m j t>& 

Wt"€»^k*ST-§So EAritaW l a©«jtfck «. 

£ d t#X £ 5o >S« 6 2 -fc£Kl7-£ffi^gi& 

^©6 3li, E7J&ffl^©6 1 ajW>f"V75Z»6 lb. 
©*«*»«M*ftCJ:oTlWit4^ *©#« 
gffl (C) ©£fc£mE (V) ©&{bfc:£&fs«k-5fc: 

1fi<m<DWL t) »^ CffiflJT S ©T? * ©£&& 



frd. *fc, «^£&3M£6 3tt, ETJtfcW^ISe 1 a 

Tfcs-b>i?-ai^)t)S-«aK:#^*^*^-r©-c> * 

paw:, .cn^®«aftf *fe»®A/D«ftffl, 
yas> ii*hi& d/a«»*, T^-D^iass, ■Ksm 

Kfek©«SIB*^3W*:7'D-b^c«fc-3-c««fbbfe*>© 
•C**. «> "fe % !> 1«SIK<K«-9-K»Ib1K&$ 

io [0 0 3 3] g«f*6 4tt, MftbfcEatftW*®6 1 
a±©^t77A6 1 bSSot^5»ft6 5l:I 

e«&6 4fct, 09*.«s 7;^-OA*C 

6 5ttt, 02 (a) fcw*-J--5fc«Efcltta«ft*J& 

RIHRfcK *©**©±fcMH*6 4«IHttl**J;dCb 
» Tt>J;V>o £B&6 5©rta5Cgfifl:6 4£ 

[0034] 0^©««tfttti^© i ^> y =i i/JS 
S6 6ii, &e&7Ji'$.-*j*»c*>*). mm 

fe, 02Ctt#l«UT^bTV^5feV^> -ir-^6 0ttt 
M^tS«7-T, RlHi6 4^i9t!4li6 5 izmifiMnZKZ 
Lm^oK.l,X]3<Z£&m&^o *fc, MiEbfc 
so ETJt^ffi^ 6 1 a tm^£&®& 6 3 ktts m«s 
3mmfe ff$0. 5mmi:V>t3fc/^S©J'y 3>Sffi 
6 2±t«Wb-rSdkAST*&, ^6 0O^$ 

tts si^a7©*i*fc{t^t3S7>t^$<'r5^kA s 
[0035] 0 2 t^-r«^uB^©^te*ii 

B^-TSo l^, MiLIXs 0 2 (b) ©x (»*V%tty) 

40 (b) 4Mmizmmbzm£*K.#mifiibtit£> 

at-s. - aa^e 5©*Btts rta5©«E7j^b*jic 
*>fce>f©T% ^n*mmwt^m^ti«, i*a©^4 
ncipt>***»^b*fita^b*s©T?> E7j^wa56 
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£#©ifr& £8£}&9<Jfc«;?. * 3 i: ifix S So 

[0 0 3 6] xmXfatymXfiKDmbM®* 
#*T#3o {5£f?»f*:6 4(D*>bt?4 5 &6 1 

©*§£\ 6 5 1 fcfc#|pI©<frJlfc £ H t*«*«»*3 

■*fc», HWftfty-f t79A6,l bTtt«ttKJ|iJt 

Ctt, 02 (b) ©»#6 + 7 

(b) Iitt6 4i:^t77A6 1b 

£©«£'&£© y #|6jcd >fi£a fc x#ft©imb 

$\%fa£<Dmm<Di®mitm<z£iPX'Zz, 

Ctt, R«#6 4©*i&fc*-W*fii&*»»K Mx£©E 
tj&ffi^l3!6 1 SiV&tlWiliiMX'&Ztrj^yzrAQ 1 

g«^t77A6 1 b©$fr&^btt£<fr£a>K ^ 
^Etj&tBffli:i££1- SV^m&e>fcV^-5 

[0 0 3 7] «^©-fe>-tf-©&V^tt, xMiS^y 
W©^fi^£fc£^<jE^££fctfT:fc£s W#cdM# 

;ift£©2^©j&g£&;iTm£ i &gfci:fci>. 
O^ffitit), #£©©^©*S$[i$^b£trL3§li§i?- 

[0 0 3 8] ft«^rfiI.<D*fl3*l!tfiCC«A*«e>i!*»*S 

*ft&©a^mfcfcfcDW*\fc$fcUT*j: 
arras 

[0 0 3 9] flE*tttt^«6 laklt, »«£:Bs£© 
A 6 1 b, «R6.2©*n**lfcffi*W-*tW8*tt«-'C. 



(8) . 

// 

54>^ffe5. tift6 5©£»*«NR:iejl&fcto 
ZLfc#-C£3©t?> £E;fcfcffl#«fcLT©JBI»«#Ste 
[0 04 0] 03 tt*ftlg©tg 1 ©%MU&tt£«l* S<1 

^»s©^*i!M!r*is-ci&>K iult> snc^r 

u BWTr*. H3C*lvCs 3 lttA/DBftffll*, 3 

2 tt^tMJsaiffla^ ssttiMbfg^Oiaat. 3 4 a 

f-^^-XS^ia!, 3 5 li^-^^-^-b y h X 
& »)> flUDtiWttH 1 ffl#£fcfll--T!*«. 
[0 04 1] WJ6*fK»iWbfe«^«HI#«3 tt, 0 

arsA/DBgyiyiwa A'/D«ift*nfc«¥ 
*>e.«^©^®»*«iait- switstttti&Msa 2 

mag|53 3 i:. T~**—*m8WSB3-4£-J 
« y h 3 5 kS^t-M^liT^S* 

maiuigis 3 2 ^ftmcwaff 3 3 t©'j>* < i; • 

'J>*<i:t) 100r-^^-7,£fnftl#ilt (1 

0 8, 109) #^^a*ff do m«v ttautiAma 
*<Dmk^x&mt0*>httM&vx#.®m%.irz® 

£\ *©^5*-*©«**HttfcffiBW*«:i6&;t»- 

(ftg«#Atj^m2-e»^n^n^{iitB« 

il 0 2 ^-^^-^^STLSigB 3 4 «ft 
©7 s - ^ ^— ^ -b » > © tf A» MtR? Z> «fc d t T V ^ 
S. r-#^t9 h©iStt, S*$tiS«:SMfttti© 

«taa5 3 4tt, ^-^^-^siris, mam«wsi5 2 
2 -t^*n*K«^« 2 3 ciatt$nfc$iiE{tiEflm« 

#^1-5«fca{CbtV^5o <4B«^AtJ^I9!2tiffc^ 

©M^ 1 0 7 sgw-fe^-^^-^awjoaiwa 4{±, 

f3M*ia!2 3 *#fi^b (10 5) ; (iB<f« (106) 

[004-2] *ftmvm 1 ©stEK^stt. ^©e« ufe 

B^-^i:, auefcAoTft&tifcfll^-^i:©** 
^tlt^{3J;ot^t:^&4 ! !l^-rS^^^gfflL•C^^So *© 
^Stt, iftBflMBAA*«2*»&»6nfc*«ttfifll« 
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• IS 

[00433 iiogmiiStt; 5 s * 
®^«ta*H5«iii bfe*©***^' m«cD«ia*T^ 

mmmttmm-rzztifix-zzo £©»^ <smtit«b\ 
-a*«2©A*«^i 0 2{:s^ntitMfg^ 

i o©«^»^i8)W6*.-r -siepfi^itti »> stt 
e»c, a»©«<Hi^«fcHi*T\ ««^*^«*» 

6ffi W«^««it«1 5 «fc 5 C bT 

fc<fci>o 

[0044] 3 3 ' tfttWfteftff 3® 

gl##£©EiSfcl^*>##i)>3fc, EH45©feStF*3g 

*pa^-rscfc^t-t 5®-&*sfe t), ^©ehi*)-?© 
^3&s/w^©wffl©^r-s5®^ &&mmtQ&»<t> 

fe> *]*MJ:*©»S*»An BBffl©^|p]*it^T*§5® 

£>£©«£ 5 ft#!8tif#l 0 4 
tiZZ, <*»«5£*aa35 3 3tt, {ttt©g$N&$£&fT 

[00451 04 (dUH!HKffittC*l*«fflHMS<D-0i 

[0 0 4 6] 04t^«tt> r-^^-^tbt, « 
WtCD*^* h ^ A&gfif ^fc^f S © bt ^ 
So Jlttftfctt, 04 (a) fc«ip:r-* t LTjjvT J: 

©^«*»lt)^Tfc *>©<£, l^t*!)©^-*^- 
*fc-bT^*. ££Tf* Ji$$S^H<m©;*^ f^Ag* 
KF (m) tt % «ttfcH*S£fhPlfcfc*J;5fcaM& 

tv^fc 1 o©ffcft^- F«ft8H~S t)©t% 0©0T? 
fc'fct, H3Cie)lttl|il/fcA/D*ftaJ3 1T-©A/D 

&&©&> «rautatas83-2t:*v^"Cs x* 



(9). 

16 

. [0 04 7] tWIW?-* t©it®Stt> 0 3 

2 voetm^j ^v^a 

flMfowe«*ivtv**©-e, ^-^^-^s^gi5 3 4 
I*. ^©ttaflMRfcab&^-^^-^ftaiR-r*, c 

■iTJffiBflMBJcMbfe^-^'C-^ktts ^© 
io ft, RI-©*ffl:*S/$i1/-S/3>tJ;orilSbttt 

xt~rzft>)^ ^©^©^tttHiiaxb-CT 1 -^ 
^-*i:-fsj;3fcb-t*><fci\> siRSftfc^-*^- 
*fc*s iwfuea 3aJT©»«*i«K:'«ffl*n« ( i o 
9) o itmwmt&, c©«^ x^-^tmm^- 

^t<D7.^h^M.mm^F (m) tG (m) 

[0 0 4 8] HHdSCfet, 04 (a) , 04 (b) ©T 

^&«F (m) i:G (m) £<D$%>btf\,^&Mm-tl 
K, 04 (c)-EjS*A3Cra*©Mfc>)«fl-H (m) 

H (m) ©«Jft«liHR*«mt:r5V^"t*»fc«[ 
ffl«^©»«fcbT«ffl?-*£fc#T*S*, 0 4 
t*r«©»^ "TTK:KiiibfcJ:-5CW«W1W«k© 

s 'a c «t ztmwM&. mm. \jt^ 
jo «jjfibfcj:d*tt«E«ai*m)*u *©*-i? 

» i E.-rl»K:*HRb«:v^»«* l »**»6-e**. ; i©J; 

4:©«»t?M&*»©«ftfifofe«), -enfefteiHTf** 

«i:bT^Jt«ftb"Cb*'d^' i&ofcfgjg&rtWf 

[0 0 4 9] lwa-Tf aaw bfcfflHfF ffitt, ftMvm&m. 

««©»tov^T*»bT*-J;v>.' h5j£©^J«> JHSdK 

-r*cfc*«Tj*s. SB*^si^©H**iwia*v* 

**a2*&»e>nfcflMB (i d-2, 107, 109) 
*#«Hbr«R"r'*i:i:#T»ft*. 

[0050] mmLtz^mommmm^ mm 
(Dikmifi, ^©fflitbfeMticfti&t-Fct.-ab* 
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[oo&i] m.mvr—p^-xoznztuzmM-tz 

-^-^©Mtfi&^&SfcV^EgStf&S,, £©*§ 

s<fc?fcJlfc>tis#> ^©i*;i&tt> *#*-F©ia£- 
§l&K©J&ff ©g*iE©#T-fc < , -8©*- F©*# 

Jltf, I|g£i>>#©2K ^feBtofc-rkv^&zo©**** 
-KflWutaifeu fc^fro, *g*f?©<fi#m£©*£ 
Si:it^££8oT^S®^s £ft&l-o©SM1^bT 

l 0 4£i/a#*;ri:#T-£tuf y £©iW# 

US J i&#T'&5©*S r&rc©iH£r WASHES? 

l^>©tWfi:LTKIS-rs^i;Jc«tf)> t 1 -^^- 
[0 0 5 2] ®5^li^£:fcttSfflHffffi©-0J£ 

Rwraia-tt&tK wt> c-ntoi^rifiB^-rso 0 5 

■■C*V*Ts 3 2attfflHffftBigBs 3'2btt^7 , ^«ffl 
SPT'fet). -fb©^«:03©®^i:|5i-r-*?) O 
[0 0 5 3] H5fcjjVi-«a\ ^-^^^ilUTx 

>C«fcoT> i*lf»^>^>^^7 1 A©«fT*igt«<# 

•jnibfe*©***. treio-eatiu sv^ 
immmta-k *-h *mn?z tz^<ommmmm.x^> 

S. mm 0 6bfcfc, ft:g&*J^3 3C^T#R81-S. 

mmGLmmmT'&Zo itioea, i o e btt, 

traufc{ftSm«ffiiJWSP2 2A»e.S5P«E^31if?a53 4 
i:i*tt*!l^gP3 3t^-tv^n«l«$nS. H5C 
fcfc, fiiSfi*«iJffllSIJ.2 2*»&©«IBS!#WbEg8-rsm 
■tl 0 5ft#ftl/?ai'bTlvfeli. ♦BM8 5 PfiffieP 3 2a 

tt£*3 3 fcfc, « *tt ^ SSettSflMR 10 6b *££*| 



(10) 

/* 

b*#jf3bTa«*iafs*^f*i^ j^mu^® 
tamfc-rs - t&x- » s. ggtinmB i o 6 b 
b-r^»sc:i:©r^srtgtt> 68<a©S:£fc|!i£fc© 

B««10 6bt«#U"C*J8r*ii:'BTJ«*. 

cit>t, ^^©iWMMctt^bTi^nste-s 
•o [0054] mmmm$i>3 2aX'<D&ffiiz!Mtc^x&, 

3 2b£&^x&mLXVte4zlsX&<z\ttz&*), 

©^^^^©^s^tcjfttb-rsciii^T-tSo -r 

fctrfe* btttu M^©£8ttt#«©# 

&awb-c^3^«*^. «^©e«t vwrx) 
«^tttacinatR-b>-y-*fl!ffl"r*»^H *© 

■fe>-y-©5l^lRl*x^-r5c:tt:«kt) > Kife 

« frfcwwr* z. iiifir- g s« twa^s 3 3 ffimr 
>u Tx&mffl 32b t#8i bfc«^-©it^ 

^As-^©^fflJ^^±a^:^i^-^^o (m«©KflSWT) x- 
[0 0 5 5] fflSi¥flii©^ffiK:tts ItBfibfejJWca^ 

[oo56] w$m;> t mmm^&B t * m&it$t? s 

40 fe§a^^i:©fflK©A'J^&8 i l 2 fiIi-rs. fflMfFfflii©^ 
iStt, 04 (a) s 04 (b) fcjjvr^-*© 

«tt*^^h7A3iiS[*»&l»|ffl*©©^§i*t, filW 

*««ft*n&«t!«*'e>«»<b*nfeiiifiiiifcB*fti{. 
i:bfe*©T?*s. cictffiast^s©^ ^tb^e- 

s. s*smsi^ffl©i*i& ; e-H*^<fc<^tu-rs^ 

so ^BKoV^-C]E^b•r5^>^)SSSo K«©Hf 
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o^o^n^^mm^mt^mm, fcawi, us© 

coo 5 7] m*)&b<?)&m*, -y->^'j>^ 
f f t t , tfi^fig^ t>mtitz.mmzmm b 

b^A&fiK^T^ffibfc Wg 
v>S(i^f3o^T8:, iKfM©«fc-5fc:, ©^fl&fl-/&&©£ 

[0 0 5 8] -)x-?u.y«8ll:J;5» 

*i:£3o <^-:/W.y JSC, ^^-^w 

©tt»S*fc*x-:ri/*hi: % H|sg©{S-«§£©fflHf¥ 

*t±, -ttc, 2^®Y97ttic*;5. mm 
turn im£.x>r-ju$m®*i>b*&z£< 

-71/ y htc^C-CJ: *)iBB^VV fflv^-ir- 
;i/©Si6A s > *3i»ifc»lJi&fc«£bT^*&£©t^ 
£*#2>.ri;#f£.&o H^cd^x-71/^ KDlJJIt 

[00 59] *^W©^Kgff^t*JVAT, ^x-^lx * 

ifr-fe > >^>>* A©ii^(as^{c:M* a «-?»© 

*W*#ttfc«*. {§^10 6b 



(11) 

[ 0 0 6 0 ] 0 6 ttftgr*- F fc#®l$fcM^&ffiJ©0iJ 
i: It, 1 fa©JDilJK-fe >-tf£Gg/g bfcJt§£-©ft^©0d 

[0 0 6 1] 06 (a) izm?m&, m^frbXifitt 

±&zm-&<oms me (b) t^?m&, ¥5?&A#m 
m&owt&ih, m^mmm, m&vmmmbifi 

u*gfe»^#Mbfcfc©*s*#£>ns,, 

(a) c^-nw^ft^x-^i/f bfc-rftisj^o -nits 
ttt, #£ns^©s*itt&rb*>-£T-ttfc<, s 

^g£ft£#, h&&fc<fcftti, x>?-)\, 

vmmzmzzt&xzzo milt, mmtftom® 

If C ttl«> SM©*WE- H t©ESU& i t) iHttCTf 

[0 0 6 2] E7 tt*^^©^ 2 ©HflEff^t J; 
•fe>->>^>^7 1 A©^*^-r7D^^®T*fe-So 0 
7fc*^T\ la, lb, lc; • • • B:flMR*ffi# 
1 l««^«¥ft-Cft D , ffe©^F^I±0 1 ©®^ 

[ o o 6 3 ] m 7 fc jj<*-#»mi© » 2 omnemtty » 

*©«HR*a*«l-a, lb, lc, • • 
^miJIilbTVAS. flMHtta^afcbT, H2C«t»)K 

lo©-fe>-y-*Mffl1-Si:, d©-b>-9-*»6©«^H:, 

^^T*fHMT'§5M-t*#5^i:4ST'tS©T-, 



4$&12002-65640(P2002-65640A) 



Jl 

[oo6 4] *wfi<D%2(Dnsmm&s zo&ottm: 

c> mLvrnmaa^m 1 a, 1 b, 1 c, 
#&nfc«^*, e^j«*« 1 1 Kz^xvtb i 

Wo Sfcv «^«WHc«iM¥«fttt5CJ:K:*Dx fig 
bfcM^a>£> «fi«ftfl|«*«*6«iffi.T?**0"«s fi 
Siiu©£>S&f»fa&£fc>fc^«fc-5fcT-g&o Jn*.t\ * 
»W©!B 2 ©«fi^JBtt^ia 7 ^ fc, 

«^Mt iottmif i o i ^iifct, HdMbfc* 
§s©t% «ffi^m^e©«fiKtJ:^^ miommz 

So 

[0 0 6 5] «^-fi«^|S!l ltts W#fctt«*©«* 

i a, lb, lc, • • • frznzntzim* 
jnjwasu fim&ommmxmitMfeihLxmtiTz 

is«Kiift5K^{ftf-£-r?><fc3Kb-t*><fcw. $fcs 

£i>*» ^<9^-©*rt!ttt^n^$>*)-a-5<tacbT><J; 
w. £ e>fc, &{§^&ffit©S&£&bfc&fc;!ia;i;&fc 
-B-5J;dK:-r5££fc-C-£5. iftHRCtt, &«^© 
ffi£BI&£bfc££&^&©«mii;>jl 0 1£&#£J; 
acb-c*<tw, ^wtctt, s»mat<torw*& 

jt©te&a#W;^s«fc5fcbT4»<tWo (i^fis*© 
i ic«fcs«^fig©^tt> fcwicttsft**!* 
{cjsSbTffl^©^fiK^*S2»cJ:i)Jt?$5As> 
©^©^c^t>n*v\-&fiE^-r 5 - £#figt& 
s. -&fiK©tts*x*-rs^tc<t>), «^©*fl3*ai 

[0 0 6 6] immm^m&, A9*H©ftfte*tt 
abrfi^iiBfflctt'fflbTfej:^. ^©-^j^^-r 

*. flWMfttt^Sl a; lb> 1 ciWveftx, y, 

£f£3M9! 1 1 tt\ #fcB;>j©-ijt©fn£##K ^©¥# 
*o^^>;i/©A£££#»3. zftCiD 
■*.t\ fif^j*?si i«u 0fctt^.bmftw8'j©fs 
wic a b , >;i/©sini^s»ai-r5 £ a t-r 

ftlf, JOjSS^^ b^©^[Rj**©SClilAST-^5. * 
bf> «WI^®3fciu it$fc«J!|S^fig©ttl&&aifc: 
tts i9Jfiffl«^&rit*a l lcaA-eas^* wwd* 

mct^ its, ±e^ h;w©^fiit:ii-rsfi#&#BS 



(12) 

fcfc*i>, *&BJi©Sg2©0|flS^flitt, *80®flmi 

©£ftcsf 5«*©#-t?ttfc<, late^iiiJK 

©«fc-5fcx iffi*©{»f&£ffl#£fc1*3;r£#-C-t3o 

[ o o 6 7 ] m 8 fcfc#$pj3©ai 3 (omsmmKL 

io 8£:fcVvt> 3 6tt*«ft«&a*l«ffl«lBJx 3 7fcfcS 

iWMir*-- K«Hj»aaiJ, 3 8 &mtR • s^wts^ 3 
tm-x&z. 

[0068] mm&x-£®,WLrc*ftw<D%i, S62© 
zm$m&mmitT-3-T)mttxAti?z<b<D£ bt 

fciu tt©£©$#fc:|^£*v-t^SA\ fc£WI±, $Sfc 

Ane>n-tws*\ *©gB*j£#5atbv>£4?K 
« #A#*ti&ji#?-fse:i:#M3;bi^ ifru m 

n*. -©<fc5&t§£, {smfit«&si&tg!5rf££i:# 

[0 0 6 9] .^99©H 3 (Z)»ilt (ftS«#S @ 

Wftje^r sc:i:*njtgi:bfct)©-c*fe>3> Hafcsvrj: 

«^5B!S¥©3©rta5tll^fiiSeB*J^SI53.6 

3 6 {*> HstfciH-r mm 

« iaaac 3 7 1 s ^^-^^-^ 3 5 

bt^^SS^ • ffiteJBM 38^ 
©H*, ^©S'^ASSSHMfcflWU-^ClSfcB 

B**a2'3©rt*fc*jE"r*HWjflrei 1 0 
-iH*«KiaJ3 9 c:>r 
Xs afilWWfct-Kfctt, mi:i-sA©si&©*-eit 
^^tS^D, ff^tt©«tv^»^-K©^fc-CN 

-tr > ^> >^^>^^A ftf^SW«?«:(ftBK:«ff bfc*B6©« 

4j n Sif{*:®;^- H^tB^LSgP 3 7 #£ip#iHr- 

t^tti-rs t, mn • ^mssb 3 8 a, Bu5E©sip»» 
•*fc.©fflH©^*ffi5-rs. *©»*s *i«f • aj^© 

SS15 3 9H:, H*l/^l/CJttbT#**«ftftfiF*> ^ 
fT(fi[fii;Jt^-rs<, ^^©-ii^^e., ffiStf^A** 

©2{c#ciEbv^*sA*$n't^n«> mm -tux 
«. ^t-a-rs. b*u ^^T-t)bw#Ass*s^ 
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n 

mm^m. 2 3 ©rt&fti b^ nn&znz rtgtaaef 

£o 

[0 0 7 0] tiffl£bfcJ;5ft£3^K©gaft£©X13 

awai^-b*#tfcmsfts«£S^bT*><fc^ 
u -j£©tftmii*«fc*jt.b-tt>j:^. sswi* 

ntzm^zsmmizmntz 

■Ettrt8©*Ml 10*. M&©^-&#&tii£ftSS 

^(iS««*A^bT*5ft^ ByMbfc£5fc*&ft 
T;i/X^**ofc<*Ut> «?B©gS*tIEftb&# 

(ftsmisssas^S! 2 3 c xts vx& < * 3 c -rs c t 
fc-cs a* &*>\ a^si^- Ht^miioagP3 7 1 ut 

ufc««t(fi[it©a a«e*-r s <t 3 £ bt * 

<fcv> 0 

[0 0 7 11 09 &*ftW<Dm 4 ©HflMlfc: <fc 

9 cfc^Ts 8 ttMffijWfi^tu^^ 8 1 tts-mm 
®m^m, 8 2 tt^(*m«5Q«*^ 8 3 am* • 
8 4 tts®s5-e<& [3 > «©& ^bh 1 ra 

[0 0 7 2 ] BtlM$T-CittHJUfc*^©#ll5fg^SI 

mtmm^m 1 «^«ra^a3 .mmm^ 

m 1 ©!»l£&Bt»ISftA;^S(ifi««A*»3M8! 2 £ 

ft> e«H-btt«KH*;fc*aEbfc*»«s«7 4:fc«i 
«bfc*>©T».r>.fc. b*»u ©jsmst&s 
5r a tet^ga 7 * to b «fc a f * 

f*ffc<> »»tffili©fe5^ffl©^{4:f««ft*ftmbfc 

Ms i^iiSK^tJS^Cfig^ftlsil^&l-ail-rs^iiliJ: 
t), *«ao^ll>«j'ttl8*»IBC»*ii:*-e**. eft 
e>©tfcfcHtt> Att©££T*fcJ£J6T-g?>tv^*©T-« 

(smK&mg&fti&tt 3 » 0 9 £^-r#3PJi© 
m4<Dmmm&, m^mmnzm^x, £©&»©ai 

©MJ&ttttttttttgB 8 ft »jtr , £#w«ft t ttffi-T 
SifcO'-CSSJidCbfeftl-e**. *bT> 09£^ 

tfi&w«^tB^B8ft, vitznmim*mm 
tttt©jKJS^br«ifiRb&t.©f»s. 

IBtftW&B8©JB#tt, CftC|!gSfc©ffci:fcl^ 



(13) 

[0073] ffiffiwm^tJBSB 8 1*, sttimiftH}? 
«8 1 ^ ^#m«tftw*©8 it j; b&asftfc&ai 

1 lC»f*«WI*ff-54i*:m«li^«W*«8 

m i2-$>m^im<Dtzisb<D&mmwi 1 3©ahwjk 

8 4i:t,k»)«fi&£fta < , S«t8B8 4fct, Ellc<fc»)§i 

m LtzM&£ mm£, at^ • mm^m 8 3 fts-t^su* 

&«$nf;tS«i«^7- 2 0 2 i: b-c^Jtms 3 

i^*ft^T-2.^#g!i)5feor*)<fcv^ S9t^-r^ 

B8fcfc, ^^^bTV^<fc5fc3l^a5ft;&b-<:^ 

So 

[0 0 7 4] £f*fiflBtft/ti#m8 lfcfc> HRJB^KilEft^ 
ffi1-3©T-fcft«E;>j&JJU3M£ft, <C>«0ftSS©t'ife 
n«t^m©fe«)©«^l9!ft> ttMftt&H-f S.CT'ifcft 

©fts ffis{c^s^©fi£^*fft-rs©-efenH:- 
^b^m-b >-y-^©^tfew*®!ft^ffl b-c«fi£-rs c 

ft> -^#WIRttU¥gt8 li:bT^i:i&T^bt^S. 

*fes £^mMftm^«8 ih:. K«ffhtt©^Bft^ffl 

br^T-ixfflfttt«!lftfTdi:l3l^l^ .*y*l/3tt«> 

«t«*«fflbTiWRCHr*if^©«mftffa tv>3 «t 

3K> ITO'©«tW««lH*«*«Ria!ttr«SEb't*J: 
V^o «ft©^ffiNf «4ftU1-««^> Jf©^#««** 
(HtSMv ^.g|5*?.©#^m^l 1 3cioT»it 
n«<fc^^. -©®^> 8*9K7fr-&\ fesv>tts 
iSB7©^ffl*6«»SSB7ft«Ts-jl«6:J:oT';*. 

30 ai^>$nfe««ft> ^B^csviiec^oai^-rs 

[007 5] M^jaa¥©8 2H:, tff«T*»«««ita 

t- s. >£m£$te>mn£&, Ma^ifiiEfttfeaj-rs© 

^enftA/D^gibfc^^ t)s 'tvHEftS 

s ©t »n««ffi*<b» s v^e:*n* a/d bfe^ 

^sft^a-rscT-fetvtf-y— 
-r^ iMS*t©ss^^^-b>-t»-©ai*ftst}»g 

*©T?*n«^»fhJ!aR©iijeife*v>tt*n*A/D* 
^bfc^-f ^^;Hfi*fctt*©iiie©IB««*niA»&ff 

[ 0 0 7 6 ] • a«^© 8 3'tt, «^«ui*a8 2 

si^SB7^M-rs„ • mm^m 3t±, it, 
7 ©(mm*, 7 ©*^ • mm^m . 

4 ft^ LXm#$iW 7 &»fe«ffiftff 5 Z £ % 

(**««fc4#fli«i:ttSv^li:«»*«**© 

5» T?> fflffij6«jm^Hl^B8©«^«ia^ 8 2AS^0fS-r 
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zmmmummmn i ©fa wi*© z itfmrzm 
^smmm.^izmvmfxm^mmnzt^x^ 

Si&£b-ri>S£i:#¥!l£o $f>C (S^4!!yi©flfrl*i: 

ffl£ffi®zn-p>±[fzt\,^tzikffi0*%-&mm* lx 

»k &m j $>-rx'izm*zi\tcffijtm*zm\^it 
ttmtbtzmmitmmLx^ztmfetzzt&X'g, 
ttmrnmo^-i— iz&^t^X'&zsztiwiZo <* 

[0077] tf$h#)®m&Bi*®x$>zm&](fi)m®fom 
i tmrnizLx^m^m-r^^izLxti^o wz. 

K, SI8 1tWZttttXm,C)MM1ttm U ^CD«g«?£ 

#JlLfc#^ ^sa7t*v\r^i&©pi|iBl*^*f1- 
£ J: 3 tc -T S £ i: r* # 5 o #38 io»lC <fc S {* 

V>*©T\ SI^S7(Dm©g|^(4S{cji&bfcJ;t)iE 
bi^*rff|g£f#s;ii:#-t-§3# v ??>lca^fiSlc: 

[ o o 7 8 ] mm 7 t«B8 t<D®%i<DM<m, %m$> 
z^&mmmmxmm?zz£ifix-gz>ifi, »c, 0 

9 C&BT? $/ * * £ jj* bt V> £ <fc -5 C > ffl&<Dfc 

m%mm*z z t kj; d , :#»ft»iiH"r a < # 
*bw zam^ nm<Dmmmm&, mz.&, xom 

(dx\ mm • mmottmt Lxmvx^z. mx&, <*■ 
m<D$tfk*&mmzmffl?z x o &tubfc«E 



2$ 

SiblV 

[0 0 7 9] 01 0tt^Sfi7©^m«fbtoV%T 

a. 

[0 0 8 0] HuM*t'©*^CD^Jl6^-r|!iB^bfeM 
^B.7fe^V>B:ffi|&Wt»«tfttH^g8.tt, 

m-tzztifix-gZo h 1 0 fcsjvrwau 8H£&g.7© 

**^«e***{bTSJl-&CDrtgI5(Z)^fiR*ii4B < a btu 

So sa8tov^Tt)^at^-n«<fcv>o 

[0 0 8 1] 01OC^tWtt> ^ff^ftHU* 

. vx^zxsz. mmwu^mi* ©^^9^123, a 

«^®! (I/O) 42, ffiBflm»JflW22<Off^«S/ 
y n >s«±t**fbt- 3^*«^b-CV^3. n 2 1 
«t»)UiWbfcJ;dfc:> flmttU^S l i: bTtt, 

it(*:f4> ^^^iX 'J3> *«#±H"C**-r ZZttfiX' 

mibm j t>&<tm&8i'3xmmi-zzk.ifiX'%Zo *&<d 

t£«k!K S-ti^yv-, mmm^>v-, &mm*>y-<D 

m^mm^m, mm^m (i/o) 42, VLwrnmu 
mm 2 2 pi b < -b^ xmm trc a 

IBIS*© (ROM, RAM) „ $m®& 

*1&fr&t?^XmtfL-lr%Zh1fX%Z* Z<Oi%^ CM 
0S-?»B iCMOScDXD-b^ft^^^-XiibT, 

[0 0 8 2] HUKB©j;atbt> •kwtm&t.vwm 

*t (0±X*, 3mm-5mm^Ot-fX, 

j6-e«««fc:»«fn««tv>. *«{bcD^i: bT 

mim¥*£mit2mt*i3&*mzz£tiX'%Zo z. 

1 mmfcizmmit ^xmrnt z z t &.x s s« 
50 z<d*5£s nm<bm?6 8-*m®<bmL*8L5z££ 
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<fcoT> gg©/hSHb#g^fcfc»)s ±K»fl©l*y 
7UC<k !)*g£ft|Si±-fSc:i:fc-t-£5o 

[oo83]0ii ttSMSPi: b-c&ffl -mmtn&mmir 

S. 0 1 1 C^VT, 5 0lii"j3^«y7, 5 1ttl 
5 2tt*i#*« <*) , 5 3 a, 5 3b, 5 3 

c, 5 3 dti^SgP, 5 4tttMsty h\ 5 5li^ 

5 6tt*^ST'feS 0 
[0 0 8 4] «i^S70S«agi55^g8CDS«iaJ8 

4tii, 3feiWffi6fe«»fttt3 $&> 

*RS8K «fc ^> ■CS$t^'7-ft{fci£t- 5 J: -5 C bt *> <fc i> 0 
*M»*>^>^*:rA©Jfoffl©(ptfci:, SIKH 

* >rt>77 u-fcttiiTM£ffli^sftf#fcv^©*) 

w-S£«fc^o 38S©»i:&sx;M'¥-{fti£^i:b"t 
fc, ttMfc^lfc©Ma^ft#j;Sbfc!K ttftlitt©tg 

fAt*S. IfcHJi ft *J Sfc«>, 01 ltctt^Sl 

mntzzotz, a^tttttS'i^ya&ftflax-rsc: 

fcfc«fc^T:«J5K1-S;ii:#T-&S©t:, 01Ofcifti!J3b 

[0 0 8 5] Ell lC^fc 
ttSb&2/ , J3>^^7'5 0±fcl, ^'Uai^y^JOX 
. bfcS«fr (qJI&gfl) 5 It, |SMiC^')3>^>y^© 
-®lZBj®%Mt±ft1-Z&oizisti3zft^®. (m 5 2 
tftt&tt, (Tff»») 5 I©T»fc*&*55 6 

ft»l*T*J«*tl<6„ U»955 lttt, *«g|55 3 a, 
5 3 b, 5 3 c, 5 3d#IStte>tl£. buMJc^T, 
38**® m) 5 2CJ;&$*.&nfcMH*5 lC^l 
C#5S»*aofc* i:; -3/ ') ^ s> ^Hrt-eMfls 5 

a. K*tfc*©«ft*u *©«*&ffi<-rn«x st 

bTomttffabf^tffafc&S©-^ ASHttftttA 
<fcS. *tnt>*>, ■*Kr^S5 2©i9;H-CcfcoT, MM 

[0 0 8 6] £©&IHi>i'>^>;*7 1 A#ff 



(15) 

airattAim-c; pt«#5 1 ©'««*»«*•*;:*:** 
.■ess. fc»&5 ui, aaws^^ai: tt©*A8ffi 
5 sifift&tzm&otp-cfflti-fz. mmt*.5 im±iz 

rt9-->irhfcY)V$.-V&i3iZ<Dmn&5 3 a, 5 
3b, 53c, 53d tt, *©&Sft8t<i!JS«k-5fcig«l 
1"5©t-, WRfci/C, «S§P5 3a, 5 3 b, 5 3 

c 5 3dt(±, mmK.ftvx&mmE.ifi$m$tiZc 

it HllCtt, cn6*Vl, V2twl/WS v Vl 
tt, li»5 l©0©±T#ft©Jg«)fcJ;oT§fjg;*ti 
Sjg«*rft, V2fct, ICSi*5 l ©0©frS;£ft0lS»i 

H5 hxftmton&mmtft t « <t 5 c 

»o [0.0 8 71 tti£ Uk J' U-3 >3-y7S 0 tt, J/ y 3 > 

fltfRftJBHKU ^©±t^;i/$-^A^t«t5Sffi, * 
SSP, Klfc**->ft#lSU *©±C«fl3«<ff©«il 

3 >»ffiftMainx-rs c t cjt d ssiig-r s h § 

So KUaxtiU' «iltt % I CP -R IE (Inductively 
Coupled Plasma - Reactive Ion Etching) ^©g#tfc 
> U 3 >ini©^i£ftffiffl bTff 3 3 § So iox 

g-&tbt*ne>tis^5^i:j'y3>fc©g^ffiftffi 
ffl-r*^k#TfS-*. c:©^, ^U3>ajg»gP5 2©S) 
tftWj&v^idc, ^5^s«©ffl^gi5^ttt^:ftife 

» S * if ©SDXftJS bT *5 < i: £ *s V 3 - » r 5 
Ott, *5^iWRftHWg^b*«>x^*e,^>fS/>^ 
Ciottio fflf ^ 1 1 £ D (iS'J©^ >y bTJ&fiK& 

nso totJtu^nfe^f ^ctt, ^^a^5 

40 5©«1BC*a.»B5 6ft^#-rS^©^C<toTIK 
•©^CHS-raci:^**. *^*5 5 6fctt, ffi 
^©*©ftffiffl^-5Ch^T-^S4J, ^^^-^ 
A^©M5-?>, •y-x'U^A&Ol&H&^ftijgoi:, /Jn$ 
V^ST-^V^@ftf#S 3 iiAS-r- * s . 
[0 0 8 8] mlKET-^BJ bfcattR^tt, 2 g fiftffl^ 

i&©^ftiatgjSi:bTWffi-rst)©T-^s*s, ^>U3> 
a^jartt3^fi)t^nfc^3gft^fflbTv^s©f, sio 
t ,fc t) mm bfc&«rt;5&^©&#£##qrf&T?i& , 
n^iiftw-rsm^^ft^-rs c Mfi-czz. 

» [00891012 tt*IBI«©J56ffl«lT-ife SdfimJl^ 
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Elt-feSo El 2£;fe^T, 7a, 7 b, 7c, • •• 
ttgS^S, 9tt*tt}JS, 9 1fcfc5t«*®, 9 2ttfg^ 
£*U093, 9 3 fcfc:r 9 4fc*##f •ffPflHOi 

sap, 9 5tt^<iim 9 6fcts»t'&£o 

[0 0 9 O] 01 2C*t*«Mtt, tfraSTJCBHBL 
&*»W©*H»»t: <fc *«ff qH64#mr >^> 

[ 0 0 9 1 ] 0 1 2 C^flSfflWtt; ttRffl******n 
*n»fTUTV»**fl»S«.7a, 7b, 7c, • • •* 

i -oomrn 9 x<gm-rz®&<Dmf&x& t> , jttew* 

A**l«fc*«'r*£fc* , ']eS*. ft*5, 

a fcto©mmmae& mmttm t> * 

[0 0 9 2] SttJ«9fci, £j6B9m3£tiMR©Atti 

#**-*&©©*«*« 9 it, *MK<fc^-ai*#bfc 

£&^s^*i£i&«yia59 2 aawsaMcjMSfcT 5 - 
t'*.-* 9 3 1, «ftsnfcjgBca-3v»fc^«f ♦ ffFfis 

*fr5»tf •tHBMM*9'4fcv *©*SiRftai5<U * 
fi*©9 5i:, S%@9^a-r5fe46CD«^g)5 9 6t 
«»l#©*i*:t:JR!)-fttt6nfc««»«7 a, 7 b, 

7 c, • • •ipe.Bioasnfc^a^ifotfiii 1 4* 
iS0£ttj»iff 9 2cs-r. Jis^8MgB9 2«, m 
&$m<Dtzto£. ; r-*'<.-z 9 3 *^m\sX^mm^ 1 
1 5&ifc*)&#, ««£8t»«>mAmR 1 1 6&#w • 

8WBjDffl«9 4»V«^ • 5 fcttf. #flr • 

ffPffiJSUISIS 9 4 tt, ±I2##f • HMffii£©tH;fttif$|i 117 
• iM^S 9 5 C'*f. 9 6 tt, £fl}» 9 

®MS17a, 7 b, 7 c, • •• • ©^ft^ft£«l 

*©»*«•£ 2 0 3 «a«^R9 1 tSI*. 
CO 0 9 3] Sa&^9t^tT, ^ff{z»«4Kft®»« 

ii7a, 7 b, 7 c, • •• • ©**veft;6>e>j£e>n£ 

Sf7a, 7 b, 7 c, • • < <D*n*M*<->mm2 

^a«w«tt, 0>j*«, aiiS9^e»© , J^^hc 



(16) 

39 . . 

mmmx&Zo vttthkfobx&mimT-t 

5o SI^E7a, 7b, 7 c, • • 
'©{ttWWRft I Dfc«CHfje<b«f«l»K:a«'rs J;-5C 
bT*«k<, *©fllWDM»3-FftHRfCaifi 
■fa«fc-5£bTfc<kl\> 

[0 094] mm® 9 1 tfJiff bfe(*i&tf m 1 1 4 

tt, 0a*tf, F# " 1 " ©tttt"C$ *, « 2 " 

io tt, z:©:3-Mb$ftfcfti^-K«C, ^-^^-^ 

9 3 \zmm£ntcftM<Dmmffi.z*n?tittm£iiZo 
■ -zzx\ *m§©fii«, ^(D^mty^y^^^m 
m?zi/* ; rii<Dnmzfcbxwt.%.zn% 0 

bfeg6^©»^b***is©7?, ^*)i*—mmm*m 
mmtvx$misXiitt&, mrntmma^z-coie. 

aaf©<eiR*«« b-cx*;i/*HH*«*-&t»-r * - t 

[0 0 9 5] mJifiK^T, F©3Wi*fc 2: 

#fSiI»SB.*iE©fil, M«^«^3^n©feS®^ 
4ft©flSi: bT*5< i:, Mr • ifffifflaSP 9 4 tt, Jg^ 

[009 6] ^y^'©Btt*«fHiwpi'e*n 

t), *A©fWft»*«fH-»iJ:*«'e**. #£©A 
C^^f©A§*^A J *'f^Si:, f^«±#:©»*3»fi 

" K, Ji««fe-&ttb#A©fP»A«fS*«-r4Ci:CJ: 

.■*tt, «5%-a«*«9 5*»e»^»©ia^bft 

[0 0 9 7] ^©SaS/^^Att, • fF(ffi^SSI!9 



# 53 2002-65640 (P2002-65640 A) 



(17) 

31 

m tttrnx' t> -thzmmm s m bfc£jwj£3&##tr bs 

^©^^t^tMbt^-^^-^ 9 3 F«3CDji^fll^ 

"1" fc-U *©ffe£ "0" fcb"C*<c:i:t<kt)s # 
•f • i¥«QSgI5 9 4tt, &«£&Sltt9 2T*©#US©*i!i 

;S£^©gS?£gK7a, 7b, 7c, • • - ©lot: 

[0 0 9 8] h5kEL&01 Zt^fWHU :r-*^-* 
9 3t, 6<Mti%-K£^&©^«r£©Hffift«Mi 

y^^lggteb-t, -3©iWfc 

■&Wi'&izftfe<Dmm&m s %x % <t a t b-t <t 
[0 0 9 9] st> -iicinaitf ©<h»*-k©$ 
*»> #{w|^se>^^fe^^;lb ; E-^•©^MJK4s^$v^^ <g 
►> *tt§H»fctt«©*<bfc bTtttti LT, 
^«Si$JGS^-53i:As-C'tS<k3t:br*)J:v^ P!b 
^frefctfSKfr t) Cftfi©j!iDfcS®-&CJ±, ^t:^ 

[oioo] *&m<D&mm-e&z®mmmi'X ; r&ib 

[0 10 1] HI 2 ©^-^^-^9 3rtt^f 

mmmmt&s »£©<*»*- f 

C*V^Ts ^fe^-*^-* 9 3 C»ibfc#tt- F 

w^©<*ibT'©¥^^*i^;u^-^»***i#fiii: b 

T3£T3<fc-5tCb£!K ±I3#H < gaj/^7 L AC*VN 

t\ ^a^-*^-* 9 3 tg&bfcttib*- we 

(MftT©sFJS«afPJRft«fft«««fc bT£T£<fc5K 



32 

[0 10 2] HB©i'^7 i Ai6ffl*»it*»&^ 

ess b&ivfl«- FttH»Kit*a. c©fc«>, ^ 

9 3 1 bt, fcK&Sf ^tttSre- F©# 
fcttWbTlillSffi&i&ttS J;dfc U *©fttt*l»^t6 

©HWttft^TttttSA-SfcbT*^ x-*^-;* 
,k5KbTfc<fcVV 

[0103] HI 2fc,fc»), *%BJI(DJfommtLX<Dm 
C C «fc 5 {fclfr-fe > > ^ 5r a (Dlfom it, Ztl 

mm*. ia*©a«tt®*^ Aa*£*fsttb;e> 

Xr A CMJB f 5 d £ *> T* § S . 
[0 10 4] *^{ctJ;S^i,-lr>^»^>^ 

7 i A©||^|gB^{3^^ts{*:i&^iaJ^{rov^r{±, mm?- 

[0105] mm\stz*mi<o&m£Mmizz.zm)* 
yi/ytnsXT&iz&ti^ <*:©a/c>7£^©ai&©^{c 

locDfflmT-tt«j£«;lfc#£>, Ai*#lfP 
©iHB^Kig.&ieSI-S^fc^t-^So uCt»*t 

<4:©«^i£^©3ltt©*^e»-r> 
IB*fc^ •g^^ffl(f5^v^ofe, Sj&*fl3©'J>fcvy»;» 

^-K&^tr*»^^-rt)©^r-feSo *©fc»©«^- 

[0 1 0 6] *«lB©»SIS8»»C«fc*iMtt-b> 

^>^^^^A« N AMRtta^ak, fi^Ms^a^ 

fit«^m*®!©SI^(ftg««*A*^S{ftil«ffiA*# 
[0 10 8]$fe, *!6BJ© ; &|UiiB^lc«J;S^i&-b> 

©f&sg-eiUEu ^x^Ac-^fcea^s 
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■33 

[0109] atfc, *&m<D&mMMmfc*zfcm*> 
■etW"r*ii:#asi>t^iiaa^»jfliEEx 

[0 1 1 1] *3i^©&ftflSBi®K<fcSttiHJ 

>^y^>x^A*fflv^, earns J'** 1 a, flit 

Si'^AIi, Mi&»«»fcfil*LC<V*fluD»*ft«*. 
[0 112] 

■®#©i ^©«^*^-rs 

-CfcfciD, Att#«©»8^i¥IUfcJB»r* 



J* 



[01] *»'fll©!Bl©*jl0B«ICJ;*(M»-fe>S/>^ 

[0 2 ] i (osidi^SKiiix. &n«mittU¥ 
®i©*ia«*»iiii'r4HTf»s. 
[03] xftwom i ©&!&»£«(? sflrexra©-- 

[0 4] mmm.m^m^mmm(D-m^mmti 
0t-*?><, 

[0 5] ^MIS^t*ltSfflMB i Fffi©-«?iJ*UiB^1-?>0 

[0 6 ] i*«nr- pizwim«A9we©«i«Kiiiir« 

0T-&5. 

[07] *«m©»2©SIJB&»t:**{«»-fei^»y 
[08] **fla©*3 05UBB»fcJ:4««-b>^>^ 

^7=-A0«U5£*^-r^py^i2ir*fcs. 

[09] *»ifi©*4©itM0&J|ls:J:*<«»-fe>3/>f 



[010] «H)«l«©*^JI*fl3fcov^r»lBt-*H , C 
[011] «aWfcLT«MTOraJMJtito*j&*M 

[012] *mn<»fcmwx-&%&mmmi'XTi±tbz> 

[^#©1540^1 

1, la, lb, 1 c flHfH*tti3M9 

2 VLwmmAti^® 

"o 3 

4, 8.3 Mm 

5, 84 i 

7, 7 a, 7 b, 7 c m&mw 

8 mmmmwmm&m 
9 

1 1 

2 1 {ftSt»#A^gP 

2 2 (5tg««A^?f|5 
2.3 83<t¥& 

•••si A/D&mmm& 

3 2 .ttrflUMlUffia!ffi 
3 2a ffllMSSB 
3 2 b JW7X#B& 
3 3 {*»^itl3Ig& 

34 ^-^-^asuaagu 

3 5 r-M-^t5fh 

3 6 gHSttBSBfj^naffi . 
37 Kktmaas 

3 8 • ita^«iasi5 
30 39 mm-mtifsmu 

4 1 Sl^3M£ 

42 

5 0 J/'ja^*^ 
5 1 H»ft 
5 2 *«f¥« <*) 

5 3a, 5 3b, 5 3c, 5 3d ^MSB 
5 4 y H 

5 5 #^J*»|g 

5 6 #0UK5- ! 
« 6 0 ^— ^ 

6 1 a EEa*ffl^« 
6 1b ^+77A 
6 2 5/ U 3 
6 3 «#&&*{§8 
6 4 gift 

6 5 mm 

6 6 ffiR^Jg 
6 7 

6 8 &flMb*? 

« si ±»mmm^» 
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8 2 m-mmmm^m 

91 mm^m 

92 mm&mm® 

9 3 ^—^^—7, 



(19) 



36 



94 • m mmm® 

9 5 ^-31«*© 
9 6 fl» 



[02] 

I 2 



[06] 
ESI 6 



2 tt1H*«A*#R 
1 *«H*IB*« / 2l KKwaxftB 



101 

103 m»fi4 

104 *BR«? 



102^ 
106 





4 



[03] 



.107 \rv N 




23 «*^R 



2oi 5 «a* 





a b 



H 3 



101 % / g 



103 




| 3^ * /& &** 



32 -OTtgga 



33 



*0£ 



a 



-104 



105 



35 7-9*<-z±v K 



' 201 V 



21 



.102 



107 22 



[04] 



• I 1 • • • 4 • • • n 
•*» Ik* o»«»e«cp 



alma » 



L<*fto»»«c4tt> 
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(54) BODY MOVEMENT SENSING SYSTEM, HEALTH MANAGEMENT SYSTEM AND WORK 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system which 
is capable of sensing the movements of various parts of 
a human body by processing a signal that captures one 
of the body movements. 

SOLUTION: This system is structurally formed as a 
mobile equipment 7 which consists of a means 1 for 
detecting information, a means 3 for processing signals 
and a means 2 for obtaining a position of inputting an 
information on the mounted position of the means for 
detecting the information, which are integrally mounted 
on the almost same position, and the processing of 
signals of the above means for processing signals 
includes an information to be obtained from an inputted 
signal and an evaluation correlated with previously 
stored standard signals and switches the above 
information of referential standard signals, depending on 
the result in information inputted in the above means for 
inputting the information of the position. Thereby making 
it possible for the system to delicately cope with the 

characteristic variation in signal waves due to the difference of the mounted position of the 
mobile system of sensing the body movement and more accurately detecting the variation in 
body movements other than the center of gravity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the body motion sensing system characterized by for said signal-processing 
means to perform signal processing based on hand control or the mounting position information 
on said information detection means which is inputted automatically or was already memorized in 
the body motion sensing system which has at least one information detection means and a 
signal-processing means to process the output signal of this information detection means, and to 
acquire body motion information, and which can be carried. 

[Claim 2] The body motion sensing system according to claim 1 characterized by really mounting 
said information detection means, said signal-processing means, and a positional information 
input means to give the mounting position information on said information detection means in the 
almost same location. 

[Claim 3] A processing means by which signal processing by said signal-processing means 
extracts at least one characteristic quantity from an input signal, It performs with a body motion 
judging processing means to judge a body motion based on the value of the index computed 
based on the extracted characteristic quantity or characteristic quantity. The extract processing 
means of said characteristic quantity, At least one side with said body motion judging processing 
means It is based on the mounting position information on said information detection means out 
of two or more database sets prepared beforehand. The body motion sensing system according 
to claim 1 or 2 characterized by choosing [ of said at least one database set which should be 
referred to ], referring to, for the extract processing means of characteristic quantity extracting 
characteristic quantity, and a body motion judging processing means performing a body motion 
judging. 

[Claim 4] It is the body motion sensing system which one of the information detection means of 
said outputs one output signal with the predetermined detection sensitivity to two or more 
mutually-independent information of each in the body motion sensing system which has at least 
one information detection means and a signal-processing means process the output signal of 
this information detection means, and acquire body motion information, and is characterized by 
for said signal-processing means to perform signal processing based on the output signal of an 
information detection means. 

[Claim 5] It is the body motion sensing system which has a signal composition means compound 
one signal for each output signal of two or more of said information detection means, in the body 
motion sensing system which has two or more information detection means and a signal- 
processing means process the output signal of two or more information detection means, and 
acquire body motion information, and is characterized by for said signal-processing means to 
perform signal processing based on the output signal of said signal composition means. 
[Claim 6] The main parts of signal processing by said signal-processing means are [ claim 1 
characterized by being correlation evaluation with a signal wave form and at least one reference 
waveform set up beforehand, and being especially a wavelet transformation thru/or ] the body 
motion sensing systems of any 1 publication among 5. 

[Claim 7] At least one information detection means and a signal-processing means to process 
the output signal of this information detection means, and to acquire body motion information, It 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_eiie?u=http%3A%2F%2Fwww4.ipdl.jp... 2004/06/28 



Page 2 of 3 



has a positional information input means to give the mounting position information on said 
information detection means. The main parts of signal processing by said signal-processing 
means are correlation evaluations with a signal wave form and at least one reference waveform 
set up beforehand. In the body motion sensing system which is especially a wavelet 
transformation, judges the size of said correlation and identifies the mode (class of characteristic 
body motion, such as moving a hand and bending the waist, along which he walks, and which 
runs) of a body motion and which can be carried The body motion sensing system characterized 
by choosing said reference waveform based on the mounting position information on said 
information detection means. 

[Claim 8] It is [ claim 1 characterized by the main parts of signal processing by said signal- 
processing means being signal processing in a frequency domain including the Fourier transform 
of a signal thru/or ] the body motion sensing system of any 1 publication among 5. 
[Claim 9] At least one information detection means and a signal— processing means to process 
the output signal of this information detection means, and to acquire body motion information, It 
has a positional information input means to give the mounting position information on said 
information detection means. The main parts of signal processing by said signal-processing 
means are signal processing in a frequency domain including the Fourier transform of a signal. 
The signal strength of at least one frequency domain beforehand prepared by signal processing is 
extracted. In the body motion sensing system which judges the size of the signal strength 
concerned and identifies the mode (class of characteristic body motion, such as moving a hand 
and bending the waist, along which he walks, and which runs) of a body motion and which can be 
carried The body motion sensing system characterized by choosing said frequency domain based 
on the mounting position information on said information detection means. 
[Claim 10] Said information detection means is [ claim 1 characterized by carrying out signal 
transduction of the information which formed the auxiliary information detection means in a 
different location, and was detected with this auxiliary information detection means by the cable 
or wireless to said signal-processing means thru/or ] the body motion sensing system of any 1 
publication among 5. 

[Claim 1 1] It is [ claim 1 characterized by having a self generating means further thru/or ] the 
body motion sensing system of any 1 publication among 5. 

[Claim 12] The body motion sensing system characterized by integrating and constituting said 
information detection means and said signal-processing means on a common silicon substrate in 
the body motion sensing system which has at least one information detection means and a 
signal-processing means to process the output signal of this information detection means, and to 
acquire body motion information, and which can be carried. 

[Claim 13] The body motion sensing system characterized by to perform the information 
communication link by wireless between the auxiliary information detecting element which forms 
an auxiliary information detection means in a different location from said information detection 
means in the body motion sensing system which has at least one information detection means 
and a signal-processing means process the output signal of this information detection means, 
and acquire body motion information, and which can be carried, and includes this auxiliary 
information detection means, and the signal-processing section including said signal-processing 
means. 

[Claim 14] Said auxiliary information detection means is a body motion sensing system according 
to claim 13 characterized by detecting the frequency information (information which can be 
described by the count of the event generated in a fixed time interval like a respiration rate, a 
heart rate, and the number of body motions) concerning a living body. 

[Claim 15] The body motion sensing system characterized by supplying the power source to a 
system with the gestalt of wireless in the body motion sensing system which has at least one 
information detection means and a signal-processing means to process the output signal of this 
information detection means, and to acquire body motion information, and which can be carried. 
[Claim 16] The body motion sensing system characterized by to change to the communicate 
mode which presumed the situation that the object set from the distinguished body motion in the 
body motion sensing system which has at least one information detection means and a signal- 
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processing means process the output signal of this information detection means, and acquire 
body motion information, and which can be carried, and classified and defined conditions [ in / 
for the communicate mode with the exterior / the communication link with the exterior ] based 
on a presumed result. 

[Claim 17] Body motion detection equipment characterized by consisting of a Plasmodium which 
carried out the laminating to the upper part which includes the pressure detection side of at 
least one pressure detection means and this pressure detection means, and a mass object which 
was contacted to this Plasmodium and established, and detecting vibration of said mass object 
as the pressure inside said Plasmodium, or stress change. 

[Claim 18] Said pressure detection means is body motion detection equipment according to 
claim 17 characterized by being the pressure sensor formed on the silicon substrate. 
[Claim 19] Said Plasmodium is body motion detection equipment according to claim 17 
characterized by the configuration which is silicone gel. 

[Claim 20] said — mass — the body — a core — or — a center of gravity — a passage — said 

— a pressure — detection — a means — a pressure — detection — a field — intersecting 
perpendicularly — a shaft — said — a pressure — detection — a means — a pressure — 
detection — a field — a core — or — a center of gravity — a passage — said — a pressure — 
detection — a field — intersecting perpendicularly — a shaft — mutual — not lapping — things 

— the description — ** — carrying out — being according to claim 17 — a body motion — 
detection — equipment . 

[Claim 21] The power plant characterized by having the moving part which prepared in the silicon 
substrate, electric wiring prepared for this moving part, and a magnetic field generating means to 
add a magnetic field in the direction of this electric wiring, and the direction which intersects 
perpendicularly mostly. 

[Claim 22] In the body motion sensing system which has the power plant constituted by having 
the moving part which prepared in the silicon substrate, electric wiring prepared for this moving 
part, and a magnetic field generating means to add a magnetic field in the direction of this 
electric wiring, and the direction which intersects perpendicularly mostly The body motion 
sensing system characterized by ****** which makes in agreement the peak value of the 
oscillation frequency which joins said power plant in the mode in which occurrence frequency is 
the highest, and the mechanical resonance frequency of said moving part in the mode of the 
body motion which a sensing system makes applicable to measurement. 

[Claim 23] The health care system characterized by constituting using the body motion sensing 
system of any 1 publication claim 1 thru/or among 16 and 22. 

[Claim 24] The work management system characterized by constituting using the body motion 
sensing system of any 1 publication claim 1 thru/or among 16 and 22. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the work management system and health care 
system using the sensing system and this system which detect a motion (body motion) of 
people's body, and relates to the work management system and health care system using the 
sensing system and this system which detect a motion of the body of the man according to 
people's working state and health condition especially. 
[0002] 

[Description of the Prior Art] detecting a body motion in people's everyday life or a production 
activity — for example, the lack of movement — length — ** — it is effective because of 
prevention of the becoming adult disease, or elderly people's health care, and in the site of 
production, when realizing data collection for the improvement in working efficiency etc., it is 
important. And the various body motion sensing systems [ various functions possible / carrying / 
and small ] aiming at the practical body motion detection outside indoor are done [ research and 
development in them ] and proposed in recent years. 

[0003] As a typical example of the conventional technique about a body motion monitoring 
(sensing and homonymy) system, it is for example, Journal of Mechanical Engineering & 
Technology and Fig.2 of 21 No.3-4(1997) pp.96-105. The indicated technique is known 
(henceforth the conventional technique 1). two or more information by which the monitor was 
carried out by this conventional technique 1 carrying out the monitor of the output signal of an 
acceleration sensor formed in three places, people's wrist, an ankle, and the waist, and the 
electrocardiographic complex (ECG) by the cable through signal wiring — carrying — it is the 
system of memorizing by many channels to the storage of an easy small semi-conductor. The 
store in which the above-mentioned carrying is possible is driven with a lithium cell etc., and 
after data transfer of the memorized information is carried out to the computer formed 
independently, statistical analysis processing is performed. This conventional technique 1 can 
carry out the monitor not only of movement of the waist near people's center of gravity but the 
movement resulting from a motion of a hand and a guide peg correctly by preparing an 
acceleration sensor in the location where the bodies differ. 

[0004] Moreover, there are some which are going to distinguish various walk conditions from the 
output of one sensor instead of forming a sensor which is different in bodily every place as 
another conventional technique, as this kind of conventional technique — Method of Information 
in Medicine and 36(1997) pp.356-359 etc. — the indicated technique is known (henceforth the 
conventional technique 2). [ for example, ] This conventional technique 2 makes it possible to 
distinguish a walk in the flat ground, going up of a stairway, and the walk from which it gets down, 
respectively by preparing the acceleration sensor which has sensibility in 1 shaft orientations 
only in the location of the waist, and processing that output signal wave. And this conventional 
technique 2 can actually perform distinction of a walk condition by [ which will carry out a 
wavelet transformation ] carrying out. Although the sensor is connected to amplifier through 10m 
signal wiring, since this conventional technique does not have to carry out cable arrangement of 
two or more sensors at each part of the body as compared with the conventional technique 1 
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mentioned above, that a free motion of the body is barred with wiring has the advantage of being 

few. 

[0005] 

[The technical problem which a technical problem tends to solve] The conventional technique 1 
mentioned above has the trouble of barring complicated movement of the body since two or 
more sensors need to be arranged by the cable to each part of the body in the monitor of what 
can detect a detailed body motion including a motion of hand and foot, and, for this reason, had 
produced the trouble of not being suitable for using it in order to detect continuously individual 
everyday life or the natural body motion in a production activity. 

[0006] Moreover, since the conventional technique 2 mentioned above carries out signal 
processing of the output from one sensor and he is trying to acquire two or more body motion 
information, it has possibility that sensor mounting which does not bar individual everyday life or 
an individual production activity can be performed. However, this conventional technique 2 has 
the trouble that various motions of each part of the body cannot be caught in order to extract 
and detect the signal by the acceleration sensor which has sensibility only on one shaft paying 
attention to movement of the waist near people's center of gravity. 

[0007] namely, the conventional technique mentioned above — each — detection of a motion of 
body every place — therefore, it is difficult to reconcile reduction of the number of required 
detecting elements (acceleration sensor etc.), and it has the trouble that it is difficult to acquire 
the body motion information on each part of the body needed, without affecting the body motion 
of an operating personnel-ed, when considering utilization of the health care system based on 
body motion sensing, or a work management system for this reason. 

[0008] Then, since the body motion sensing system which can grasp even a motion of each part 
of the body by processing the signal is constituted, if it considers what kind of problem should be 
solved, attaching a sensor only in one place of the body and catching a body motion by the 
sensor, the following two problems can be considered. 

[0009] (1)If size of detection sensitivity and existence of disturbance are set aside, center - of— 
gravity movement of people will not call at the location of a detecting element, but will give the 
almost same periodic fluctuation signal. Since the location of the waist near a center of gravity is 
suitable in sensibility, in many cases, a sensor is mounted in the location of the waist On the 
other hand, a motion of each part of the body other than a center of gravity may give change to 
the description of a signal wave form itself with the location of a detecting element. For example, 
when raising an arm, although the acceleration sensor attached to the wrist carries out direct 
detection of the acceleration change accompanying direct movement of an arm, when the same, 
the acceleration sensor attached to the back detects the change accompanying a motion of the 
muscles of the back. When considering the carrying nature of a body motion sensing system, a 
small detecting element can be mounted not only in the belt of the waist but in the pocket of a 
breast, or the degree of freedom of mounting that the same belt may also prepare a detecting 
element in any location is required. However, when the description of a signal wave form tends to 
be extracted and it is going to carry out analysis processing of various body motions like the 
wavelet transformation indicated by the conventional technique mentioned above, since the 
difference in the mounting position of such a detecting element results in change to the 
description of a signal wave form itself, the effect on a detection result, such as incorrect 
detection, is large [ a difference ]. 

[0010] (2) When it is going to catch a motion of each part of the body other than a center of 
gravity, various body motions may be unable to be clearly caught only with the sensor output 
which has sensibility only in 1 shaft orientations. Since the bodily oscillating direction can be 
represented with movement of about one shaft orientations like the conventional technique 
mentioned above when making center-of-gravity movement at the time of a walk applicable 
[ main ] to measurement, a sensor makes in agreement the sense which has sensibility in the 
direction, and should just process an output signal. On the other hand, when making a more 
complicated body motion into sensing ******, generally it will be necessary to obtain the output 
of three independent shaft orientations. Although how to pack two or more independent sensors 
into one place on mounting, and to carry them in this case can be considered, if adapted [ as it 
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is ] for each sensor output in the above-mentioned wavelet transformation, the load of signal 
processing will become large. Moreover, when you consider a maintenance free body motion 
sensing system over a long period of time, it is necessary to consider the sufficient electric 
supply approach for the drive of two or more detecting elements mentioned above. In addition, in 
order to consider equipment convenient to carry, it can be necessary to mount the detecting 
element for acquiring information small possible [ detecting two or more information ]. 
[001 1] The purpose of this invention is by processing that signal to offer the body motion 
sensing system which can grasp a motion of each part of the body, and offer the work 
management system and health care system using this system, solving the trouble of the 
conventional technique mentioned above and catching a body motion by one place. 
[0012] 

[Means for Solving the Problem] In the body motion sensing system which has a signal- 
processing means for said purpose to process the output signal of at least one information 
detection means and this information detection means according to this invention, and to acquire 
body motion information and which can be carried Said signal-processing means is inputted with 
hand control or automatic. Or by performing signal processing based on the mounting position 
information on said already memorized information detection means Said information detection 
means, said signal-processing means, and a positional information input means to give the 
mounting position information on said information detection means, moreover, by having really 
mounted in the almost same location Moreover, a processing means by which signal processing 
by said signal-processing means extracts at least one characteristic quantity from an input 
signal, It performs with a body motion judging processing means to judge a body motion based on 
the value of the index computed based on the extracted characteristic quantity or characteristic 
quantity. The extract processing means of said characteristic quantity, At least one side with 
said body motion judging processing means is based on the mounting position information on said 
information detection means out of two or more database sets prepared beforehand. It chooses 
[ of said at least one database set which should be referred to ], and refers to, and the extract 
processing means of characteristic quantity extracts characteristic quantity, and it is attained 
when a body motion judging processing means performs a body motion judging. 
[0013] Moreover, said purpose outputs one output signal with the predetermined detection 
sensitivity to two or more information of each with mutually-independent one of said the 
information detection means. Said signal-processing means by performing signal processing 
based on the output signal of an information detection means Moreover, it has a signal 
composition means to compound one signal for each output signal of two or more information 
detection means, and said signal-processing means is attained by performing signal processing 
based on the output signal of said signal composition means. 

[0014] Moreover, a signal-processing means for said purpose to process the output signal of at 
least one information detection means and this information detection means, and to acquire body 
motion information, It has a positional information input means to give the mounting position 
information on said information detection means. The main parts of signal processing by said 
signal-processing means are correlation evaluations with a signal wave form and at least one 
reference waveform set up beforehand. It is especially a wavelet transformation and is attained 
by choosing said reference waveform based on the mounting position information on said 
information detection means in the body motion sensing system which judges the size of said 
correlation and identifies the mode of a body motion and which can be carried. 
[0015] Moreover, a signal-processing means for said purpose to process the output signal of at 
least one information detection means and this information detection means, and to acquire body 
motion information, It has a positional information input means to give the mounting position 
information on said information detection means. The main parts of signal processing by said 
signal-processing means are signal processing in a frequency domain including the Fourier 
transform of a signal. In the body motion sensing system which extracts the signal strength of at 
least one frequency domain prepared beforehand, judges the size of the signal strength 
concerned, and identifies the mode of a body motion by signal processing and which can be 
carried Based on the mounting position information on said information detection means, it is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgi_ejje 



2004/06/28 



Page 4 of 23 



attained by choosing said frequency domain. 

[0016] Furthermore, said purpose is set to the body motion sensing system which has at least 
one information detection means and a signal-processing means to process the output signal of 
this information detection means, and to acquire body motion information and which can be 
carried. By having integrated and constituted said information detection means and said signal- 
processing means on the common silicon substrate Moreover, an auxiliary information detection 
means is formed in a different location from said information detection means, and it is attained 
by performing the information communication link by wireless between an auxiliary information 
detecting element including this auxiliary information detection means, and the signal-processing 
section including said signal-processing means. 
[0017] 

[Embodiment of the Invention] Hereafter, a drawing explains the operation gestalt of the body 
motion sensing system by this invention to a detail. 

[0018] Drawing 1 is the block diagram showing the body motion sensing structure of a system by 
the 1st operation gestalt of this invention, drawing 1 — setting — 1 — an information detection 
means and 2 — a positional information input means and 3 — for a power supply section and 7, 
as for the positional information input section and 22, pocket equipment and 21 are [ a signal- 
processing means and 4 / a display and means of communications, and 5 / the positional 
information input section and 23 ] storage means. 

[0019] The body motion sensing system by the 1st operation gestalt of this invention An 
information detection means 1 for it to be constituted as pocket equipment 7 attached in the 
body, and to detect body motion information, such as a variation rate of the body, a rate, 
acceleration, angle of rotation, and the angular rate of rotation, A positional information input 
means 2 to input the mounting position information on the information detection means 1, and 
the signal-processing means 3, It has the display and the means of communications 4 which is 
an I/O means with the exterior, for example, are the display by the liquid crystal screen, a touch 
input by this screen, and the interface of the means of communications by cable wireless, and a 
power supply section 5, and is constituted. 

[0020] In the above-mentioned, the information detection means 1 is made to mount them in 
about one location, when using two or more sensing elements (sensor) so that it may mention 
later. The positional information input means 2 is constituted by the positional information input 
section 21 of the positional information input means concerned, and the positional information 
control section 22 which decides how to tell the signal acquired from the positional information 
input section 21 to the signal-processing means 3. The positional information control section 22 
equips the interior with a storage means 23 by which the inputted positional information is 
memorizable in un-volatilizing. With reference to the positional information 102 and 106 acquired 
from the positional information input means 2, and the signal 104 inputted from the outside 
through a display and means of communications 4, the signal-processing means 3 processes the 
output signal 101 of the information detection means 1 t and outputs the result as a signal 103. A 
display and means of communications 4 may also contain the I/O Port other than the function 
mentioned above. When using pocket equipment 7, without performing the communication link 
with the exterior, you may make it a display and means of communications 4 include the storage 
means as an output destination change temporarily. 

[0021] Since the contents of positional information 102 may change during system operation, the 
positional information control section 22 carries out storage maintenance of the always new 
positional information at the storage means 23. Moreover, the positional information control 
section 22 tells that the contents of storage were updated to the signal-processing means 3 
with a signal 107, when the contents of storage are updated. Change processing of a flag may be 
carried out as an approach of telling renewal of the contents of storage. As a signal 107, the 
updated information can be told to the signal-processing means 3 as it is. Signals 105 are 
directions of read-out of the memorized positional information, and a signal 106 shows the read 
positional information. Specifically, a power supply section 5 consists of cells in which charge 
and discharge are possible. In addition, 201 shown in drawing 1 shows the electric power supply 
signal in the case of supplying power by wireless from the equipment exterior through a display 
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and means of communications 4. 

[0022] Each component mentioned above is mounted in the condition which can be carried in the 
almost same location as pocket equipment 7 by one. And the positional information input section 
21 is the changeover switch prepared in pocket equipment 7 simply. For example, the pocket 
location of pocket equipment is divided roughly into a chest pocket a waist side face, a waist 
tooth back, etc., it assigns the numbers 1, 2, and 3 illustrating these, respectively, and a user is 
made to change for every actually used location. In drawing 1 , it is made for equipment to be 
turned off in the location of OFF of a switch, and Switch ON and selection of a mounting 
location are made to be made to coincidence as for a user. If the change of the positional 
information input means 21 is appropriate, the pocket equipment 7 shown in drawing 1 can 
detect, judge and output right body motion information more about the body motion of various 
gestalten. 

[0023] For example, in the case of the body motion which is hard to reflect in center-of-gravity 
movement, such as shaking an arm, depending on the location of pocket equipment 7 including 
the information detection means 1, the descriptions of the body motion detected may differ 
remarkably. In such a case, the means shown in drawing 1 can perform optimal signal processing 
according to the location of equipment, if the positional information input means 2 is changed. 
Although detailed body motion information is no longer acquired when a change is not 
appropriate, movement about the center of gravity of the bodies, such as a periodic vibration 
accompanying a walk, can be detected almost correctly, for example. It is not necessary to be 
the class illustrated not necessarily, and the class of change may prepare a finer partition or may 
be a larger partition. For example, you may divide roughly into two kinds in the case of carrying 
in the case where it attaches to the body, and a bag. If even the description of the signal needed 
if the signal-processing approach of analyzing and judging the wave-like description is adopted 
so that it may explain below is detectable, even if it does not catch movement of a direct object, 
the high body motion of possibility can be presumed based on the acquired information. 
[0024] As mentioned above, the system by the operation gestalt of this invention cannot be 
based on the right or wrong of the change location of the positional information input section 21, 
but can obtain an appropriate output about movement near people's center of gravity. For this 
reason, the user who needs only comparatively rude information should just move a switch with 
the same feeling as the usual on-switch like [ in the case of using as pedmeter (trademark) 
which takes notice of a periodic body motion change, for example ], without caring about a 
change location. Moreover, if a user needed changes a switch for the more detailed information 
about calorie consumption etc. diligently, since more exact information can be acquired, the 
demand of a broad user can be met. 

[0025] Of course, the operation gestalt of the positional information input section 21 is not 
restricted to the approach shown in drawing 1 . For example, the positional information input 
section 21 forms two or more switches which responded to the change location, and a user 
chooses them, and you may make it push them, and may make it choose with OFF->1 ->2 ->3 - 
>OFF by the count which pushes one switch. Or a user touches a screen and may be made to 
choose from the menus displayed on the screen. Furthermore, you may make it the positional 
information input section 21 form the ON/OFF switch of pocket equipment 7 independently 
unlike the case where it is shown in drawin g 1 . In this case, what is necessary is just to prepare 
as an example two, the change carbon button (switch) of ON/OFF, and the carbon button 
(switch) which repeats positional information with 1->2->3->1, and switches it. When forming the 
ON/OFF switch of pocket equipment 7 independently [ the positional information input section 
21 ], it is not necessary to reinput positional information for whenever [ of use / every ]. If there 
is no input 102 new from the positional information input section 21 following Switch ON, since 
the positional information to last time is already stored in the storage means 23, the signal- 
processing means 3 can acquire the positional information 106 memorized last time, if the 
directions 105 of required read-out are performed to the storage means 23. Thus, if it sets, 
when a user possesses pocket equipment in the habitual almost same location, only the first 
time should input positional information. When there is a new input 102 in the middle of signal 
processing, the positional information control section 22 tells renewal of the contents of storage 
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to the signal-processing means 3 by the signal 107 while updating the contents of the storage 
means 23. 

[0026] The signal-processing means 3 should just read new positional information after a series 
of signal processing in response to renewal of the contents of storage. You may make it display 
the memorized positional information on a display 4 as it is. A user can check this and can carry 
equipment after conviction. In addition, since positional information is mechanically held by the 
location of a changeover switch, the storage means 23 of the positional information input section 
21 of the change type shown in drawing 1 is necessarily unnecessary. In this case, when it 
switches off once and switches on again, positional information will be automatically reinputted 
by the location of a switch as mentioned above at actuation and coincidence of ON of a switch. 
The signal-processing means 3 performs signal processing with reference to the location of the 
switch. 

[0027] it can be come out of and realized by receiving the signal fundamentally sent with the 
gestalt of an electromagnetic wave from the exterior by a display and means of communications 
4 that a power supply section 5 receives supply of the power by the electric power supply signal 
201 from a display and means of communications 4. In this case, a display and means of 
communications 4 receive the electromagnetic wave of the shape of a sine wave of the specific 
frequency transmitted from the outside, acquires a sine wave-like voltage signal through a sine 
wave-like current or resistance, by rectifying this, can obtain direct current voltage and can use 
this for charge of the cell of the power supply section 5 in which charge and discharge are 
possible. The power which can be transmitted by wireless can be used as a current supply 
means of the system which combined the digital disposal circuit and cell based on [ the power of 
can be saved ] CMOS possible [ a long-distance communication link ], although it is generally 
small. When the monitor of the charge residue of a power supply section 5 is carried out with an 
electrical-potential-difference value etc., consequently a charge residue becomes below a 
predetermined value, you may make it transmit the request which starts charge to external 
predetermined equipment, although supply of a power source may always be carried out. 
[0028] And since the situation that the object set can be judged from the information on the 
body motion detected by the illustration system, according to the result, can carry out current 
supply by wireless or it cannot be carried out, either. Since a certain amount of power is 
transmitted, supply of the power source by wireless can be assumed also when the wireless 
affects a precision instrument, an electric appliance, etc. for this reason — for example, vibration 
of an electric car is detected from the information on a body motion, and it can judge that the 
object is on an electric car, and when it is judged that it is under a predetermined situation, while 
suspending the communication link with the exterior which requires the power beyond a 
predetermined value, the change about the communicative mode can be carried out as not 
carrying out request transmission of the charge initiation mentioned above etc. Here, the 
conditions in the communication link with the exterior of restricting the communication link more 
than predetermined power are classified and determined as the communicate mode. It is good 
also considering the conditions concerning the contents of the information that only 
predetermined information is communicated, as the communicate mode. What is necessary is 
just to memorize the signal 103 outputted to the period which does not carry out the 
communication link with the exterior for the storage means which can be formed in a display and 
means of communications 4 as an output destination change temporarily. You may make it utilize 
as information the information temporarily memorized by this display and means of 
communications 4 with the condition of making it communicate collectively when judged as the 
situation in which the communication link with the exterior is possible, or having memorized. 
[0029] In addition, although the case where an output signal 103 is transmitted outside according 
to the request signal from every spacing continuous [ the operation gestalt shown in drawing 1 ] 
or predetermined and the outside is assumed, you may make it save all the contents of storage 
for the storage means in above-mentioned display and means of communications 4 which is an 
output destination change temporarily. The decision conditions what kind of the communicate 
mode to choose in what kind of situation are beforehand decided in the signal-processing means 
3, or a display and means of communications 4. 
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[0030] Drawing 2 is drawing explaining the example of a configuration of the information 
detection means 1 with which the operation gestalt of this invention 1st is equipped, and 
explains this hereafter, drawing 2 — setting — 60 — a case and 61a — for a silicon substrate 
and 63, as for a mass object and 65, a signal transformation means and 64 are [ a pressure 
detection means and 61b / diaphram and 62 / a Plasmodium, 66 connecting means, and 67 ] 
connectors. In addition, drawing 2 (a) shows the sectional view of an information detection 
means, and drawing 2 (b) shows the plan. 

[0031] When it is going to detect a complicated body motion, it is desirable for two or more 
mutually-independent information, such as vibration of three degrees of freedom and rotation, to 
be detected to coincidence. If many sensors are collected and mounted as one side, therefore an 
information detection means 1, while causing enlargement of equipment, the problem of a cost 
rise may be produced. The information detection means 1 shown in drawing 2 is constituted so 
that oscillating change of three degrees of freedom of x, and y and z can be collectively caught 
with one sensor chip. And the information detection means 1 is constituted by pressure 
detection means 61a of the dome-like structure established on the silicon substrate 62 
contained in the case 60, circular diaphram 61b prepared in the head-lining section of the dome- 
like structure of pressure detection means 61a, the signal transformation means 63 established 
on the silicon substrate 62, the mass object 64, and the Plasmodium 65. 

[0032] In the above-mentioned, the structure of diaphram 61b does not necessarily need to be 
circular, for example, may be a square or a general polygon. Diaphram 61b is a pressure 
detection side. Since diaphram 61b will deform if a pressure is received, if the deformation is 
detected through a piezoresistance condenser or electrostatic-capacity change, it can detect 
pressure variation electrically. The structure of pressure detection means 61a can be 
constituted on the front face of a silicon substrate 62 by using the surface micro-machining 
technique called sacrifice layer etching. When pressure detection means 61a detects 
deformation of diaphram 61b by electrostatic-capacity change, since it is convenient for the 
handling of a signal to change change of the electrostatic capacity (C) into change of an 
electrical potential difference (V) as for the signal transformation means 63 established on the 
silicon substrate 62, it performs the conversion. Moreover, since the sensor output which is 
pressure detection means 61a generally shows a nonlinear response, the linearity of a sensor 
output is compensated and the signal transformation means 63 performs processing which 
adjusts the inclination and the zero point of a straight-line output after compensation. The signal 
transformation means 63 integrates functions, such as the A/D-conversion section for carrying 
out these processings, the memory section, an arithmetic circuit, a D/A transducer, an analog 
circuit, and a protection network, according to a semi-conductor process. An of course more 
advanced digital disposal circuit may be added to the signal transformation circuit 63. 
[0033] The mass object 64 is established so that the Plasmodium 65 which has covered 
diaphram 61b on pressure detection means 61a mentioned above may be touched, and it is made 
to deform a Plasmodium 65 according to a body motion. The mass object 64 is formed with the 
plate of metals, such as aluminum, and it is for example, silicone gel, and when it considers a 
resistance to environment, the silicone gel of a fluorine system is desirable [ the object / a 
Plasmodium 65 ]. As the mass object 64 and a Plasmodium 65 are shown in drawing 2 (a), you 
may mount in the form where it touches mutually directly, or a thin film is prepared in the front 
face of a Plasmodium 65, and you may make it establish the mass object 64 on the thin film. Or 
you may make it form the mass object 64 in the interior of a Plasmodium 65. 
[0034] The silicon substrate 22 in the information detection means 1 of illustration and its 
exterior are electrically connected to the connector 67 for connection with the exterior by the 
connecting means 66. Connecting means 66 are a gold streak and an aluminium wire, and are 
realizable of connection by wirebonding. Moreover, although not omitted and shown in drawing 2 , 
it is desirable that a lid is formed in a case 60 and it is [ touch / a finger ] made to make it 
neither the mass object 64 nor a Plasmodium 65. Moreover, it can integrate for example, on 3mm 
angle and the small silicon substrate 62 of 0.5mm in thickness as pressure detection means 61a 
and the signal transformation circuit 63 which were mentioned above, and magnitude of a case 
60 can be made small enough compared with the body of pocket equipment 7. 
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[0035] Next, the function of the information detection means shown in drawing 2 is explained. 
Pulling a Plasmodium 65, since there is inertia in the mass object 64 when a motion of the body 
is in x (or y) shaft orientations of now (b), for example, drawing 2 , it moves a bodily motion and 
the bodily contrary and distortion is given to the interior of a Plasmodium. Similarly, if a body 
motion is in the z-axis upper part perpendicular to the space of drawing 2 (b), the mass object 
64 will compress a Plasmodium 65, and if a body motion is in a z-axis lower part, the mass object 
64 will exercise relatively so that a Plasmodium 65 may be pulled. Since deformation of a 
Plasmodium 65 brings deformation to diaphram 61b of pressure detection means 61a through an 
internal stress change, if this is detected electrically, it can detect generating of a body motion. 
Since x, y, and body motion change that joins each z~axis pile up and are generally put together, 
pressure detecting-element 61a outputs a complicated signal wave form, but if the wave of the 
signal outputted in connection with a characteristic body motion is beforehand memorized as a 
reference waveform, extraction separation of the specific body motion can be carried out by 
carrying out the size comparison of the correlation with the reference waveform and signal wave 
form. According to the 1st operation gestalt of this invention, the body motion change 
corresponding to three space degrees of freedom suits one output wave of a certain part of a 
sensor in slight strength, and since a certain part is weakened, there is and it serves as a 
characteristic signal, a motion of the whole body can be caught in the gross by extracting the 
description of the signal. 

[0036] Here, the same movement of the direction of a x axis and the direction of the y-axis is 
considered. If the core of the mass object 64 and the core of diaphram 61b are made in 
agreement in xy side, since the same deformation from which only a direction differs will join a 
Plasmodium 65 in this case temporarily, in diaphram 61b symmetrical with a shaft, both are 
undistinguishable. In order to avoid this, design diaphram without axial symmetry nature, or 
Although the hardness and the class of Plasmodium 65 may be made into non-axial symmetry, or 
simply What is necessary is to shift the core of the mass object 64 and diaphram 61b, and just to 
make the dimension a of the direction of y with the core of the mass object 64 and diaphram 
61b, and the dimension b of x directions differ, as are shown in drawing 2 (b), and especially 
shown in drawing 2 (b). degeneration of the sensibility of 4s persons, the direction of a x axis, 
and the direction of the y-axis can be dispelled to this, more — general — mass — the body — 
64 — a core — or — a center of gravity — a passage — the above-mentioned — a pressure - 

- detection — a means — 61 — a — a pressure — detection — a field — it is — diaphram — 
61 — b — intersecting perpendicularly — a shaft — a pressure — detection — a means — 61 

— a — a pressure — detection — a field — it is — diaphram — 61 — b — a core — or — a 
center of gravity — a passage — being concerned — a pressure — detection — a field — 
intersecting perpendicularly — a shaft — mutual — not lapping — making — ****j n g . 
[0037] Although how to use the usual sensor doubles the sensibility of a x axis, and the 
sensibility of the y-axis as correctly as possible and it is said independently that it processes 
both signal, the operation gestalt of this invention does not need to dare arrange such two 
sensibility. It is because it is more important that a characteristic signal is acquired for every 
body motion rather than coincidence of a premise, then sensibility in the correlation evaluation 
with the reference waveform and signal wave form which were prepared beforehand. By the 
approach of signal superposition, wave composition can also be carried out so that characteristic 
change of a specific signal may be emphasized rather. It is because that such an approach is 
possible can limit comparatively a body motion to take notice of for every system application, so 
there is not necessarily no need of detecting all body motions uniformly. 

[0038] When change of each shaft orientations needs to be caught independently, two or more 
pressure detection means 61a is prepared on a silicon substrate, and you may make it take out 
those signals independently. Since each sensibility differs by in which part of a silicon substrate 
a pressure detection means is formed, movement of each three degree of freedom can be 
extracted by carrying out comparison processing of the acquired signal. 

[0039] As pressure detection means 61a, if pressure measurement of an electrostatic-capacity 
type is used, high detection sensitivity can be theoretically obtained by the dome of a low level 
difference. This is because detection sensitivity to deformation can be made high, so that 
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spacing of the electrode is narrow, when diaphram 61b and the electrode which faces each of a 
substrate 62 are prepared and electrostatic-capacity change is caught. In order to catch 
deformation of a Plasmodium 65 exactly, you may make it form the diaphram of a large aperture 
low level difference. Since frequency-response nature of the diaphram itself can be made 
sufficiently high, the amount and hardness of silicone gel which are a Plasmodium 65 can adjust 
the frequency-response nature as a pressure detection means. 

[0040] Drawing 3 is drawing explaining an example of signal processing in the 1 st operation 
gestalt of this invention, and explains this hereafter. In drawing 3 , for the A/D-conversion 
processing section and 32, as for the body motion judging processing section and 34, the 
characteristic quantity extract processing section and 33 are [ 31 / the database selection 
processing section and 35 ] database sets, and other signs are the same as that of the case of 
drawing 1 . 

[0041] The signal-processing means 3 which explained is constituted by the above-mentioned 
including the A/D-conversion processing section 31 which carries out A/D conversion of the 
signal from the information detection means 1 , the characteristic-quantity extract processing 
section 32 which extracts the characteristic quantity of a signal to the signal by which A/D 
conversion was carried out, the body motion judging processing section 33 which judges a body 
motion based on the characteristic quantity of the extracted signal, the database selection 
processing section 34, and the database set 35, as shown in drawing 3 . At least one side of the 
characteristic quantity extract processing section 32 and the body motion judging processing 
section 33 performs signal processing (108 109) respectively with reference to at least one 
database contained in the database set 35 memorized beforehand. For example, the 
characteristic quantity extract processing section 32 changes the criteria data according to 
positional information, when carrying out correlation evaluation with the data used as criteria. 
Moreover, when carrying out the size comparison with a threshold and carrying out a body 
motion judging about the value of a specific parameter, the body motion judging processing 
section 33 chooses the class and threshold of the parameter according to positional information, 
and changes them. He is trying for the database selection processing section 34 to choose the 
database referred to from two or more database sets here based on the mounting position 
information 102 acquired with the positional information input means 2. What is necessary is just 
to set up the number of database sets according to the class and precision of body motion 
detection which are demanded. He is trying for the database selection processing section 34 to 
refer to the mounting position information memorized by the storage means 23 included in the 
positional information control section 22 in the database selection case. When the positional 
information input means 2 has a new signal input, the positional information control section 22 
outputs as a signal 107 that modification to positional information was. He is trying for the 
database selection processing section 34 which received this signal 107 to acquire positional 
information (106) with reference to the storage means 23 (105). 

[0042] The approach of carrying out a body motion judging by the description comparison with 
the signal data memorized beforehand and the signal data obtained by measurement is used for 
the 1 st operation gestalt of this invention. The description is that changes the database set 35 
and it chooses a database based on the mounting position information acquired from the 
positional information input means 2. Although characteristic quantity, such as an oscillating 
component accompanying a body motion, generally changes depending on the pocket location of 
the body motion sensing system carried, it can perform right distinction of a body motion by 
changing the database used as comparison criteria according to mounting position information. 
[0043] In addition, although the above-mentioned signal-processing process is premised on 
digital signal processing, it may be made to carry out same processing centering on an analog 
circuit. For example, if the lock in amplifier which calculates the product of a signal generation 
means to generate a reference signal, and this reference signal and input signal, and outputs 
correlation reinforcement is combined, correlation evaluation with a reference signal and an input 
signal can be carried out. In this case, what is necessary is just to change the reference signal 
generated with a signal generation means based on the input signal 102 of the positional 
information input means 2. Moreover, instead of changing the reference signal which one signal 
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generation means generates, two or more signal generation means are established, and you may 
make it use the reference signal outputted from each signal generation means, changing it 
suitably. 

[0044] When the body motion judging processing section 33 performs a body motion judging, a 
judgment may become easy by the reference information 104 from the outside. For example, in a 
work management system, by the ability limiting the work content for every partition, when it 
turns out in which partition an operator is, and an activity in a specific partition is only closing 
motion of a bulb, a motion of an almost periodic arm shows doing the bulb closing motion 
activity. Moreover, the direction of closing motion may be able to be presumed from a dominant 
hand and its motion. If such reference information 104 is given from the exterior, the body 
motion judging processing section 33 will become possible [ performing detailed presumption of a 
body motion ]. 

[0045] Drawing 4 is drawing explaining an example of the correlation evaluation in a frequency 
domain, and explains this hereafter. 

[0046] The spectrum information on the strength on a reference signal shall be used for the 
example shown in drawing 4 as a database. As shown in drawing 4 (a) as criteria data, 
specifically, the thing which was separated into n (integer) from the field 0 and which assigned 
signal strength for every frequency domain is used as the database of 1 settlement. Here, 
spectrum on-the-strength [ of a frequency domain m ] F (m) is standardized so that the sum 
total about a field may be set to 1. On behalf of one body motion mode in which this database is 
walked, for example, the reinforcement of a frequency domain k has the description at a 
remarkable large point compared with a surrounding frequency domain in the example of drawing. 
In order to carry out comparison processing with the criteria data contained in a database, the 
signal acquired from the information detection means 1 is also changed into the signal of a 
frequency domain. Specifically, spectrum intensity distribution are acquired in the characteristic 
quantity extract section 32 using the technique of a fast Fourier transform (FFT) after the A/D 
conversion in the A/D-conversion section 31 explained by drawing 3 . An example of the result 
is typically shown in drawing 4 (b) as observation data. Since the signal strength of a frequency 
domain k is small to the same extent as the value of a surrounding frequency domain according 
to this observation data, it can grasp differing from the body motion mode applicable to criteria 
data. 

[0047] The comparison with criteria data and observation data is carried out in the body motion 
judging section 33 shown in drawing 3 . In that case 2, for example, a positional information input 
means, if the information 102 of "the location back of the waist" is inputted, since the 
information is memorized by the storage means 23, the database selection section 34 chooses 
the database suitable for the positional information, the database which fitted positional 
information here — for example, or it attaches the body motion sensing system concerning this 
invention "behind [ location ] the waist" beforehand and collects a detecting signal 101, the 
database created by reproducing the same conditions by simulation and predicting a detecting 
signal 101 is meant. Extract processing only of the description of a signal is carried out, and it 
may be made to consider instead of using acquired information as a database as it is as a 
database. The selected database is used for the body motion judging of body motion judging 33 
**** (109). A body motion judging is comparing G (m) with spectrum intensity-distribution [ of 
criteria data and observation data ] F (m) in this case. 

[0048] If the smaller one is specifically chosen as each frequency domain m of every among 
signal strength F (m) and G (m) as shown as the operation approach under drawing 4 (a) and 
drawing 4 (b), as shown in drawing 4 (c), lap partial [ of both ] H (m) can be extracted. 
Correlation is so large that a lap part is large. Therefore, the value which asked for the sum of H 
(m) about the frequency domain m can be used as an index of correlation reinforcement. Since in 
the case of the example shown in drawing 4 the signal strength of a frequency domain k is small 
in observation data as already explained, correlation reinforcement is small. The body motion 
judging by the body motion judging section 33 repeats comparison processing which was 
mentioned above about each in the typical body motion mode contained in the selected 
database, has in it the body motion mode in which correlation is the biggest, and it is performed 
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so that it may judge with the observed body motion. In this case, the index of correlation 
reinforcement is good to set it as the premise of a judgment to be larger than a certain 
threshold. An actual body motion is because it may not be in agreement with neither of the body 
motion modes prepared beforehand. In such a case, although each index obtained is small, the 
mistaken result will be outputted when a size comparison is carried out as a value which can 
trust them, since it has a certain value under the effect of a signal noise etc. Only conditions, 
then a significant signal can be used for judgment processing for it being larger than a value with 
an index. 

[0049] Correlation evaluation explained by the above-mentioned may be carried out only about a 
specific frequency domain. The above-mentioned example can extract specific body motion 
mode by observing a frequency domain k. One frequency domain or two or more frequency 
domains which should be observed can be chosen in a body motion judging with reference to the 
information (102, 107, 109) acquired from the positional information input means 2. 
[0050] In addition, the operation gestalt of this invention mentioned above outputs the 
information of "distinction impossible", when an actual body motion is in agreement with neither 
of the body motion modes prepared beforehand. Since the information "are conversely in 
agreement with neither of the body motion modes prepared beforehand" is included in the result 
of distinction impossible, also in application of the system mentioned later, it is effectively 
utilizable as one of the observation information. 

[0051] Although the body motion mode prepared for each of two or more databases can perform 
such an exact judgment that it is numerous, it has the problem that the amount of a database 
becomes huge. In this case, according to the purpose of a system, the amount of data can be 
reduced by choosing typical body motion mode. Although it will be thought that the body motion 
made applicable to distinction decreases if body motion mode is limited, an actual body motion 
does not have few cases where it can express in the combination of a basic mode. In such a 
case, more complicated actuation can be distinguished by taking into consideration relation of 
not only the maximum of the index of correlation reinforcement but a series of modes, and the 
ratio of the value of the index to each mode, for example, two body motion modes which bend 
the waist in which a hand is moved — continuing — generating — in addition — and what is 
necessary is just to recognize this as one actuation, when the value of an index has 
predetermined magnitude and a predetermined ratio If the environmental information of an 
activity can be acquired as a reference sign 104, it is also distinguishable that it is the actuation 
"which opens and closes a piping bulb underfoot" about whether it is the actuation whose the 
actuation of this "plucks grass" etc. And an advanced body motion can be expressed, without 
increasing the amount of a database greatly by also being able to represent a series of actuation 
and recognizing the combination in basic body motion mode as one actuation by making anew 
into one index the value of the sum of an index, or the value of the sum which carried out 
weighting for every mode. 

[0052] Drawing J) is drawing explaining an example of the correlation evaluation in a time domain, 
and explains this hereafter. In drawing 5 , 32a is the correlation evaluation section, 32b is a bias 
detecting element, and other signs are the same as that of the case of drawing 3 . 
[0053] Two or more reference signal waves of finite die length shall be used for the example 
shown in drawing 5 as a database. These reference signal waves extract and process the 
description of the signal wave form acquired for every body motion mode depending on the 
carrying location of a body motion sensing system by an experiment or simulation. Signal 106a is 
the mounting position information for choosing the set of a reference waveform or a reference 
waveform. Signal 106b is mounting position information referred to in the body motion judging 
section 33. The reference-waveform selection section 34 and the body motion judging section 33 
are provided with Signals 106a and 106b from the already explained positional information control 
section 22, respectively. In addition, omit the signal 105 about information read-out from the 
positional information control section 22, and it is not shown in drawing 5 . Correlation evaluation 
section 32a performs correlation evaluation with a detection signal wave form and a reference 
waveform. The body motion judging section 33 changes a judgment threshold based on for 
example, mounting position information 106b. Although the detecting signal in specific body 
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motion mode may become small relatively depending on the mounting position of a body motion 
sensing system, if a suitable threshold is set up with reference to mounting position information 
106b, right body motion detection can be carried out more. The contents which can be decided 
with reference to mounting position information 106b are not restricted to a setup of a 
threshold. For example, when correlation evaluation section 32a performs correlation evaluation 
with two or more reference waveforms, the weight for every reference waveform can also be 
changed depending on mounting position information 106b. Even when the description of the 
signal wave form acquired by this depending on the pocket location of a system changes, a right 
evaluation result can be obtained. 

[0054] In evaluation by correlation evaluation section 32a, only the alternating current- 
description of a signal can be easily extracted by detecting and removing the direct-current 
(bias) component of a detecting signal in bias detecting-element 32b beforehand. Namely, what is 
necessary is to extract only the alternating current-description of a signal as a reference signal 
wave. There are not few cases where useful information is included also in the direct-current 
(bias) component of a signal on the other hand. For example, when using an acceleration sensor 
for signal detection, it can distinguish whether people are standing or it lies from the value of a 
direct-current (bias) component by devising the mounting direction of the sensor. The body 
motion judging section 33 uses the value of the direct-current (bias) component of the signal 
separated by bias detecting-element 32b for judgment processing with correlation evaluation. If 
an alternating current component is almost zero, and it turns out that it is in the sense as which 
an acceleration sensor can detect gravity if the value, for example, the value equivalent to 
gravitational acceleration, significant for a direct-current (bias) component is shown even if the 
result of correlation evaluation cannot be distinguished, consequently people have specifically 
become width can be distinguished. Moreover, if an alternating current component has the loose 
change equivalent to the period of breathing, and change of changing sides etc., it turns out that 
it is sleeping synthetically. On the other hand, beyond time amount with a fixed alternating 
current component, if it is almost zero (below a predetermined threshold), it can be presumed 
that they are states of emergency, such as the occurrence of accident. 

[0055] Although there are various approaches among the approaches of correlation evaluation 
besides having mentioned above next, the approach by the direct comparison with a reference 
waveform and an observation signal wave form and the approach by the wavelet transformation 
are explained. 

[0056] The approach of comparing a reference waveform with an observation signal wave form 
directly evaluates the size of correlation with the wave which carried out the finite time amount 
sampling, and each reference waveform prepared beforehand. The approach of correlation 
evaluation makes it possible to use the approach which transposed the axis of ordinate of the 
data shown in drawing 4 (a) and drawing 4 (b) from spectrum reinforcement to the time amount 
discretized from the frequency discretized in the axis of abscissa at the signal strength for every 
time amount, and explained it by drawing 4 as it is. Becoming a problem here is the point that the 
durations which start for every body motion mode differ, respectively. It considers as the 
approach of detecting the body motion mode of a different duration efficiently, the observation 
wave only for a duration is started, it performs, wave-like telescopic motion, i.e., time amount 
normalization processing, and there is a method of normalizing a signal wave form about a 
duration. The duration for every body motion mode can consider the time of the differential value 
of the signal after equalizing a noise consisting of a zero state mostly beyond a predetermined 
threshold as initiation of the duration in the body motion mode, and can make a duration time 
amount until it returns to a zero state again, the case of movement which has clear periodicity 
like a walk, or movement which has false periodicity which lifts an object repeatedly on a shelf — 
the unit of a repeat — with — **** — a duration — then, it is good. 

[0057] You may make it search for the unit of a repeat by being able to give FFT to for example, 
a sampling signal, and being able to ask from the value of the frequency domain which has the 
spectrum reinforcement projected to the field distant from the dc component, or detecting a 
period with an autocorrelation function. On the contrary, what is necessary is just to take notice 
of change of a signal differential component as mentioned above about a signal without the peak 
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projected in spectrum reinforcement, or the signal which is concentrating the peak only near the 
dc component. The approach of comparing a reference waveform with an observation signal 
wave form directly is suitable for the detailed analysis of a signal without the conspicuous 
periodicity. 

[0058] The approach by the wavelet transformation can choose and perform the class of basic 
wavelet based on signal 106a. Moreover, you may be choosing the judgment field which should be 
observed by signal 106b. In order to make ** intelligible among these, a wavelet transformation is 
explained simply. A wavelet transformation chooses first the form of a wave packet which shows 
vibration only for finite time amount. This is called wavelet. Correlation evaluation with an actual 
signal is performed moving this selected wavelet along with a time-axis. This serves as a base of 
a wavelet transformation. Further, a wavelet transformation makes wavelet expand and contract 
along with a time-axis (scale conversion), and repeats the correlation evaluation with the wavelet 
made to expand and contract and an actual signal. Consequently, generally the output of a 
wavelet transformation becomes the shape of a two-dimensional map. For example, if time 
amount is taken on an axis of abscissa and the size of scale conversion is taken on an axis of 
ordinate, vibration of a coarse scale can acquire the information on having generated focusing on 
a certain time of day etc. more finely to basic wavelet. Selection of actual wavelet should just 
choose the wave which shows correlation strong against the description of the signal wave form 
fundamentally made into the measuring object, although the conditions which should be fulfilled 
on account of count may be given. 

[0059] In the operation gestalt of this invention, since he is trying to choose wavelet based on 
signal 106a when using the approach by the wavelet transformation, the description of a different 
signal wave form for every mounting position of a body motion sensing system can be caught in 
a detail. Moreover, since the characteristic scale and time amount of a signal which are 
generated for every body motion mode which it should take notice of based on signal 106b can 
be chosen, the description of being hard to be influenced of the noise mixed in the scale and 
time amount, and an unrelated scale and time amount can be acquired. 

[0060] Drawing 6 is drawing explaining the example of a signal wave form characteristic of body 
motion mode, the example shown in drawing 6 is an example of the signal at the time of using the 
acceleration sensor of one shaft as an information detection means 1, and a sensor has 
significant sensibility centering on a perpendicular direction to the ground — suppose that it 
comes out. 

[0061] The example which shows the example shown in drawing 6 (a) to an example in case 
people stand up from a chair, and drawing 6 (b) shows the example in case people sit down to 
the chair. When people stand up from a chair, the signal wave form where the first rate change, 
short uniform motion, and the last rate change were put together is acquired. When people sit on 
a chair, while the direction of rate change becomes reverse, what the fine impulsive-vibration- 
source wave accompanying taking a seat superimposed is obtained. What is necessary is just to 
let the wave shown in drawing _6 (a) be wavelet, in order to extract the body motion mode in 
which it rises from a chair. Although the wave amplitude obtained is not necessarily fixed in fact 
and change of the time scale which sat down slowly which sits down early is also expected, since 
time correlation evaluation including scale conversion can be performed according to the wavelet 
transformation, it can grasp at which time the same body motion mode arose, without being 
influenced by speed of operation. In order similarly to extract the body motion mode in which it 
sits on a chair, if the above-mentioned basic wavelet and wavelet with reverse positive/negative 
are used, fundamentally, the same correlation can be acquired. In addition, since the vibration 
accompanying taking a seat appears in the fine scale which compressed basic wavelet on the 
time-axis, if correlation of the field where scales differ is taken together, it can clarify distinction 
with similar body motion mode more, concrete — a big scale — " - which sits down — it squats 
down " there is significant correlation equivalent to actuation, and if time of day 
(especially the second half) with correlation has the significant correlation which is equivalent to 

taking-a-seat vibration" with a fine scale, the mode "it sits on a chair" out of possible body 
motion mode can be specified. Although it explained in the example shown in drawing 6 having 
used the acceleration sensor of one shaft since it was easy, the same approach is applicable 
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also to a more complicated signal wave form. 

[0062] Drawin g 7 is the block diagram showing the body motion sensing structure of a system by 
the 2nd operation gestalt of this invention. In drawing 7 , as for 1a f 1b, 1c, and an information 
detection means and 1 1 are signal composition means, and other signs are the same as that of 
the case of drawing 1 . 

[0063] The 2nd operation gestalt of this invention shown in drawing 7 is premised on using two 
or more information detection means 1a, 1b, and 1c and ... If one sensor which has significant 
sensibility as an information detection means to two or more degrees of freedom which were 
explained by drawing 2 is used, since the signal which can be described in one signal wave form 
can be acquired including the information equivalent to these degrees of freedom, the signal from 
this sensor can extract the information on each body motion mode from the acquired signal wave 
form by correlation evaluation etc. On the other hand, since it is necessary to carry out 
correlation evaluation to each signal when using two or more information detection means, the 
burden of signal processing becomes large. However, there is also a demand of wanting to use it 
in fact, combining the existing sensor two or more, by one side. 

[0064] As such a demand can be filled and it is shown in drawing 7 , suppose that the 2nd 
operation gestalt of this invention is beforehand used with the signal composition means 1 1 , 
superimposing two or more information detection means 1a, 1b, and 1c and the signal acquired 
from ... on one signal. By superposition of a signal, since the signal which should be processed is 
set to one, the scale of signal processing does not increase according to the number of 
information detection means. Moreover, since required information can be extracted afterwards, 
it can avoid losing the required information before superposition from the signal superimposed by 
using correlation evaluation for signal processing. In addition, since the 2nd operation gestalt of 
this invention can carry out the same signal processing as the case of the 1st operation gestalt 
of this invention mentioned above after obtaining a detecting signal 101 by signal superposition 
so that clearly also from drawing 7 , it cannot be based on the configuration of an information 
detection means, but the same system configuration as the case of the 1st operation gestalt can 
be used for it. 

[0065] The signal superposition means 1 1 may be made to carry out weighting which is different 
for every information detection means in the case of addition simply that what is necessary is to 
carry out addition processing of each information detection means 1a, 1b, and 1c and the signal 
acquired from and to just be constituted so that the amplitude maximum after addition may be 
standardized and outputted. Moreover, you may make it add and unite the addition with a decibel 
value, i.e., the opposite numeric value of each signal, instead of adding a signal as it is. 
Furthermore, it can unite [ after arbitration carries out function conversion of each signal ]. You 
may make it opt for an output 101 generally more in the form of the several-variables function 
which made the value of each signal the argument. You may make it it not only to opt for an 
output by data processing, but specifically output any value serially by referring to a map. 
Although the approach of the signal superposition by the signal superposition means 1 1 can take 
various synthetic approaches according to the scale which signal processing is allowed, it is 
important for it to carry out composition in which the wave-like description of each signal is not 
lost. Composition which emphasizes change of a signal may be able to be performed by devising 
the composite method. 

[0066] As long as the signal-processing means 3 has allowances in the load of signal processing, 
it may be taken out if needed, without superimposing some signals, and may be used for signal 
processing. The example is explained. The information detection means 1a, 1b, and 1c 
presuppose that it is the acceleration sensor which has sensibility in x, y, and the direction of 
the z-axis, respectively. The signal composition means 1 1 asks for the sum of the square of 
each output, takes the square root and asks for the magnitude of an acceleration vector. In 
addition, the signal composition means 1 1 can search for the direction of an acceleration vector, 
if the direction cosine of a vector is computed by another signal processing which is not shown ' 
in drawing. And the signal-processing means 3 uses only the magnitude of a vector which is the 
output of the above-mentioned signal composition means 11 for comparatively coarse body 
motion detection of precision, and refer to the information about the direction of the above- 
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mentioned vector for it suitably for finer body motion detection of precision. While the 2nd 
operation gestalt of this invention mitigates the burden of a great portion of signal processing by 
taking such an approach, only a required part can perform fine signal processing and becomes 
possible [ carrying out efficient signal processing ]. In addition, various information is combinable 
not only like the information about the direction of a vector but the angular rate of rotation as 
the above-mentioned reference information. 

[0067] Drawing 8 is the block diagram showing the body motion sensing structure of a system by 
the 3rd operation gestalt of this invention. In drawing 8 , for 36, as for the criteria body motion 
mode detection processing section and 38, the mounting position self-judging processing section 
and 37 are [ selection / collating processing section and 39 ] decision and the output-processing 
section, and other signs are the same as that of the case of drawing 3 . 

[0068] The 1st of this invention explained by the above-mentioned and the 2nd operation gestalt 
were explained as what inputs the mounting position information inputted into the information 
input section 21 of the information input means 2 by manual actuation, or it is generally put [ in 
which bodily part the body motion sensing system which can be carried is mounted, or ] in by the 
bag — since the self-judging is difficult — a user — it is desirable for him to choose it. 
However, also when it is said that use for a bag the equipment chosen, for example so that it 
might put into a chest pocket at first is continued throwing it in as it is, it thinks. In such a case, 
improvement in user-friendliness can be aimed at as it is possible to set positional information 
automatically. 

[0069] The 3rd operation gestalt of this invention makes it possible to set positional information 
automatically, and as shown in drawing 8 , it prepares and constitutes the mounting position self- 
judging section 36 inside the signal-processing means 3. The basic body motion mode detection 
processing section 37 in which the mounting position self-judging processing section 36 detects 
criteria body motion mode, Selection / collating processing section 38 which makes the 
sequential selection of the information beforehand accumulated in the database 35, and collates 
it, A current system mounting position is judged as a result of collating, and when not in 
agreement with the mounting position information memorized by the storage means 23 as a 
result, it consists of decision and the output-processing section 39 which sends the output 
signal 110 into which the contents of the storage means 23 are changed. Here, criteria body 
motion mode happens comparatively frequently in the target man's activity, and is body motion 
mode with sufficient repeatability, for example, is in a walk condition. The criteria body motion 
mode data at the time of carrying a body motion sensing system in a typical location are 
memorized by the database 35. During operation of a system, if the criteria body motion mode 
detection processing section 37 detects criteria body motion mode, selection / collating 
processing section 38 will evaluate the size of correlation with the data according to each 
mounting position, referring to the above-mentioned criteria body motion mode data, 
consequently, the mounting position in which it has significant reinforcement and decision and 
the output-processing section 39 have the biggest correlation to noise level — with — **** — 
a current carrying location is presumed. If right information is always inputted into the positional 
information input means 2 with the natural thing, the result of decision and the output- 
processing section 39 is in agreement with the contents memorized by the storage means 23. 
However, when it carries out also here and both differ, decision and the output-processing 
section 39 judge that input differs, and changes the contents of the storage means 23 into the 
contents presumed to be the right. 

[0070] Processing of a self-judging of a mounting position which was mentioned above may be 
carried out whenever criteria detection mode is detected, and it may be carried out for every 
fixed count of detection. Or when the big vibration equivalent to a replacement of equipment is 
detected, it may be made to perform processing of a self-judging of a mounting position 
automatically again. Moreover, modification 110 of the contents of storage by decision and the 
output-processing section 39 may also be carried out whenever the above-mentioned inequality 
is detected, and you may carry out for every fixed count of detection. A system can be worked 
carrying out informational self-amendment for the manual input from the positional information 
input means 2 completely nothing by using technique which was mentioned above, if the 
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mounting position information that possibility is the highest is inputted into the storage means 23 
before operation of equipment. In this case, right positional information can be inputted into the 
storage means 23 by every operation combining the learning function. In addition, as the criteria 
body motion mode detection processing section 37, the usual body motion mode detection 
processing section itself can be used. Moreover, as a result of detecting the usual body motion 
mode, when it is judged to be criteria body motion mode, it may be made to carry out the self- 
judging of the mounting position mentioned above for every predetermined count of detection. 
[0071] Drawing 9 is the block diagram showing the body motion sensing structure of a system by 
the 4th operation gestalt of this invention. In drawing 9 , for auxiliary information detection 
equipment and 81, as for a living body information processing means and 83, a biological 
information detection means and 82 are [ 8 / a display and means of communications, and 84 ] 
power supply sections, and other signs are the same as that of the case of drawing 1 . 
[0072] Each operation gestalt of this invention explained by the above-mentioned constituted 
the information detection means 1, the signal-processing means 3, and a positional information 
input means 2 to input the mounting position information on the information detection means 1, 
as pocket equipment 7 mounted in the almost same location at one. However, when it is going to 
apply pocket equipment 7 to the system concerning the health care for example, there is not 
only a body motion but a demand of wanting to detect various kinds of biological information with 
a body motion and correlation. For example, the physiological condition of the body can be known 
in a detail by carrying out coincidence measurement of the component of the gas concerning a 
pulse, blood pressure, an electrocardiogram, temperature, and breathing etc. It does not say that 
these detection can be carried out anywhere in the body, and if it is the component of the gas 
concerning breathing, it is necessary to prepare a detecting element in the location where the 
gas concerning breathing touches in the location which can take a pulse if it is a pulse. The 4th 
operation gestalt of this invention shown in drawing 9 is the example which forms another 
auxiliary information detection equipment 8 for it, and enabled it to also detect biological 
information in addition to pocket equipment 7. And the example shown in drawing 9 constitutes 
auxiliary information detection equipment 8 as a gestalt of the shape of a wrist watch which can 
be mounted in an arm. In addition, the configuration of auxiliary information detection equipment 
8 is not restricted to this. 

[0073] Auxiliary information detection equipment 8 is constituted by the display and the means 
of communications 83 which performs the display and communication link concerning I/O of the 
output signal 112 after the processing from the biological information detection means 81, a 
living body information signal processing means 82 to perform processing to the detecting signal 
111 detected by the biological information detection means 81, and the living body information 
signal processing means 82, or the reference sign 1 13 for signal processing, and the power 
supply section 84. A power supply section 84 can receive the power source supplied from the 
outside through a display and means of communications 83 as power-source power 202 like the 
case where drawing 1 explains. A display and means of communications 83 may have a display 
means to display an output, as an identifier. The equipment 8 shown in drawing 9 has the display 
as shown typically. 

[0074] The biological information detection means 81 can be constituted using gas sensitive 
detector means, such as a carbon-dioxide sensor, if a pulse and blood pressure are detected, an 
electrocardiogram will be taken for a pressure detection means, temperature will be detected for 
the electrode means for detection and component analysis of the gas concerning breathing for 
temperature detection means, such as a thermopile, a heat conductive pair, and an infrared 
sensor, will be carried out. The detection means of biological information is packed into drawing 9 
as a biological information detection means 81, and these are shown in it. Moreover, two or more 
same auxiliary detection means may be established, and the biological information detection 
means 81 may constitute them as the gas about breathing is detected using necklace-like 
equipment at the same time it measures a pulse by the wrist using wrist watch-like equipment. 
When detecting two or more biological information, which biological information is detected 
should just choose by the reference sign 113 from the outside. In this case, the information 
requested by the communication link through pocket equipment 7 from pocket equipment 7 or 
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the exterior of pocket equipment 7 can be again outputted by communication link for every 
equipment. 

[0075] The signal-processing means 82 extracts the information needed further from the output 
signal of the above-mentioned hypogyny object information detection means 81. The information 
needed is the digital value which carried out A/D conversion of change or it of the pulse rate per 
unit time amount, or blood pressure when detecting a pulse and blood pressure. It is the digital 
value which carried out A/D conversion of potential change or it when taking the 
electrocardiogram. It is the value of the temperature calculated a thermopile and based on the 
electromotive force of a heat conductive pair, or the output of an infrared sensor when detecting 
temperature. If component analysis of the gas concerning breathing is carried out, it will be the 
count of breathing obtained from periodic change of the digital value which carried out A/D 
conversion of the concentration of a carbon dioxide, or it, or its concentration etc. 
[0076] A display and means of communications 83 transmit the information by which signal 
processing was carried out with the signal-processing means 82 to pocket equipment 7 with the 
gestalt of a cable or wireless. A display and means of communications 83 can also acquire 
conversely the body motion information on pocket equipment 7, and the information which 
pocket equipment 7 acquired from the exterior through a display and the means of 
communications 4 of pocket equipment 7. Since body motion information and biological 
information have correlation mutually, they can connect mutually signal processing which the 
signal-processing means 82 of auxiliary information detection equipment 8 carries out, and signal 
processing which the signal-processing means 3 of pocket equipment 7 carries out, and can also 
carry out signal processing. For example, if a pulse and the count of same bending and stretching 
exercises of breathing increase, it turns out that big movement of the load of lifting a heavy load 
is carried out to the shelf. Furthermore, the 3rd information which is assistance [ signal 
processing ] can be acquired from the exterior, and it can also use for signal processing. If the 
person who is doing big movement of the load of the 3rd information being information — where 
there being those who become for example, a candidate for measurement — and lifting a load on 
a shelf as mentioned above is in a bookroom It turns out that it is [ of a bookshelf ] under 
arrangement, and it can presume that the bookshelf for heavy books, such as a dictionary and 
papers for which a book was already bound, is arranged especially, and what probably is not been 
present in the corner of a new-arrival magazine is understood. Furthermore, if it is only the 
repeat of bending and stretching exercises, it can presume that the bookshelf under arrangement 
is not such a high location that it is necessary to rise using a ladder. 

[0077] You may make it the auxiliary information detection equipment 8 which is an auxiliary 
information detection means detect a body motion not only like biological information but like 
pocket equipment 7 which was mentioned above. For example, the detail of a body motion can be 
analyzed in pocket equipment 7, attaching equipment 8 to an arm, detecting movement of an 
arm, and referring to the result, since it equips pocket equipment 7 with a mounting position 
input means 2 and the processing section which perform signal processing based on it, it can 
acquire reliance right body motion information according to the various pocket locations of 
pocket equipment 7, but the body motion sensing system by the operation gestalt of this 
invention is more detailed if the information acquired from the auxiliary information detection 
equipment 8 which is in a fixed position further combines — it is — it is — clearer body motion 
information can extract. 

[0078] Although the communication link of the information on equipment 7 and equipment 8 can 
be carried out with the gestalt of a cable or wireless, it restricts a body motion and is desirable 
by using the gestalt of wireless as the arrow head shows to drawing 9 symbolically especially. In 
this case, if the very mutual communication link is possible for the attainment range of wireless 
soon as it was called between people's arm and the waists, it is good and does not need to 
consume great power to a communication link. It can be aimed at various information as 
information which can communicate. Since especially the frequency information that can be 
described by the count of the event generated in a fixed time interval like a respiration rate, a 
heart rate, and the number of body motions has a property strong against a noise as an 
informational gestalt, it is suitable as an object of measurement and a communication link. For 
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example, if the detected voltage signal is disturbed by the noise during detection or a 
communication link when measuring change of temperature continuously, the information on the 
temperature acquired as a result will also change. On the other hand, if the number of the peaks 
of a unit time amount value will not carry out even change even if a voltage signal is disturbed in 
a noise, frequency information can acquire right frequency information and can carry out signal 
transduction with a voltage signal depending on the case. On the other hand, analog information, 
such as information on said temperature, carries out conversion processing from the voltage 
signal beforehand at temperature, and communicating as digital data is desirable. 
[0079] Drawing 10 is drawing explaining component integration of pocket equipment 7, and 
explains this hereafter. In drawing 10 , as for a display means and 42, 41 is [ means of 
communications and 68 ] integration components, and other signs are the same as that of the 
case of drawing 1 . 

[0080] As for the pocket equipment 7 or the auxiliary information detection equipment 8 
explained with the operation gestalt of this invention to the above-mentioned, it is desirable that 
it is small equipment which has portability, and it can realize compact mounting by integrating 
and forming an internal function into 1 chip. The example shown in drawing 10 explains the 
configuration of the interior in the case of integrating the basic function of pocket equipment 7. 
What is necessary is just to make it the same also about equipment 8. 

[0081] The example shown in drawing 10 assumes the case where the parts of the information 
detection means 1, the signal-processing means 3, means of communications (I/O) 42, and the 
positional information control section 22 are integrated on a silicon substrate as hatching is 
performed and shown. As drawing 2 explained, the sensor which applied and established the 
semi-conductor process technique on the silicon substrate as an information detection means 1 
can be used. The structure of sensors, such as diaphram, can accumulate and constitute 
polycrystalline silicon, and an electrode and the wiring section can prepare and constitute the 
pattern by aluminum etc. An electric insulation can be constituted using the oxide film and 
nitride of silicon. In order to acquire structure in the air, after making the layer once called 
sacrifice layers, such as an oxide, deposit, it can constitute by the approach of carrying out the 
laminating of the polycrystalline silicon and removing a sacrifice layer by etching after that. By 
using such a surface micro machine technique, a gas sensor etc. can be on-chip-ized with a 
temperature sensor besides a pressure sensor, an acceleration sensor, and an angular-velocity 
sensor, and combination with high-performance material. In addition, the signal-processing 
means 3, means of communications (I/O) 42, and the positional information control section 22 
can be constituted combining the A/D-conversion means similarly constituted using the semi- 
conductor process, a storage means (ROM, RAM), an analog circuit including a protection 
network, a digital circuit, and a D/A conversion means. In this case, a required circuit and 
memory can be constituted by using the process technique of CMOS or BiCMOS as the base. 
[0082] All the functions of a sensor and a circuit can be constituted as mentioned above on a 
silicon chip with a size [ of a 3mm-5mm angle ], and a thickness of about 0.5mm. Transfer of a 
signal with the exterior should just connect electrically the electrode pad prepared around the 
chip, and an external electrode terminal by technique, such as wirebonding. The approach of 
carrying out integration mounting of each functional device can also be taken not only to the 
technique of combining a silicon substrate which was mentioned above, and a semi-conductor 
process as the technique of integration but to the small circuit board. In this case, the positional 
information input section 21, the display means 41, a power supply section 5, etc. can integrate 
and mount in one substrate. Thus, by using the integration component 68 and an integration 
substrate, the miniaturization of equipment can become easy and can also improve mass- 
production nature by 1 chip-ization of main parts. 

[0083] Drawing 1 1 is drawing explaining the configuration of a generation-of-electricahenergy 
component usable as a power supply section, and explains this hereafter, drawing 1 1 — setting - 
- 50 — for a support means (beam) and 53a, 53b, 53c, and 53d, as for an electrode pad and 55, a 
current carrying part and 54 are [ a silicon chip and 51 / a mass object and 52 / a glass 
substrate and 56 ] permanent magnets. 

[0084] The cell in which charge and discharge are possible can be used for the power supply 
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section 5 of pocket equipment 7, or the power supply section 84 of equipment 8. Moreover, you 
may make it supply power-source power from the exterior by the cable and wireless to these, as 
already explained. On the other hand, there are some which must be used in the condition 
maintenance free for a long period of time in application of a body motion sensing system. For 
example, when it is going to observe ecology action of an animal, if possible, it is small and the 
equipment which can be used for a long period of time is desirable. In such a case, it is good for 
a body motion sensing system to prepare a generation-of-electrical-energy function. As it said 
that the temperature gradient of what uses external energy like a solar battery as an energy 
source of supply used as the radical of a generation of electrical energy, and the temperature 
and the open air was used, or the vibrational energy of the body motion itself was used, there 
are some which collect and use the energy which an object generates. The example shown in 
drawing 1 1 is the thing of a type which collects the vibrational energy of a body motion, and is 
the small generation-of-electrical-energy system which can serve as a power source when the 
body motion sensing system of a minima type low power is made especially in the future. In order 
to give explanation intelligible, the condition of having been independently mounted in the 
package is shown in drawing 1 1 , but since it can constitute by processing a silicon substrate 
fundamentally so that it may explain below, it is also possible to mount as a part of integration 
component explained to drawing 10 . 

[0085] The example shown in drawing 1 1 establishes the mass object (moving part) 51 into which 
the silicon chip was processed, and the support means (beam) 52 which supported moving part 
to some silicon chips similarly on the silicon chip 50 cut down from the silicon substrate, forms a 
permanent magnet 56 in the lower part of the mass object (moving part) 51, and is constituted. 
Current carrying parts 53a, 53b, 53c, and 53d are prepared for moving part 51. In the above- 
mentioned, if the vibration accompanying a body motion joins the mass object 51 supported by 
the support means (beam) 52, the mass object 51 will begin vibration in a silicon chip side. This 
vibration is decided by the mechanical oscillation characteristic of the support means 52 as a 
beam. For example, if width of face of a beam is narrowed and the die length of a beam is 
lengthened, since the rigidity as a beam will fall and it will become a soft spring, resonance 
frequency becomes low. If the die length of the increase of the width of face of a beam and a 
beam is shortened on the contrary, since the rigidity as a beam will increase and it will become a 
hard spring, resonance frequency becomes high. That is, a mechanical oscillation characteristic 
is controllable by the design of a support means 52. 

[0086] Here, if it is made to make in agreement the peak of the oscillation frequency of the body 
motion which joins said generation-of-electrical-energy means in the mode in which occurrence 
frequency is the highest, in the mode of the body motion which this body motion sensing system 
makes applicable to measurement, and the mechanical resonance frequency of the above- 
mentioned moving part, vibration of the mass object 51 can be excited in the anticipated-use 
environment of a body motion sensing system. The mass object 51 vibrates in the magnetic field 
which the permanent magnet 55 as a magnetic field generating means generates. Since the 
current carrying parts 53a, 53b, 53c, and 53d, such as aluminum which carried out patterning on 
the 51st page of a mass object, vibrate so that the magnetic field may be crossed, induction of 
the alternating voltage is carried out to current carrying parts 53a, 53b, 53c, and 53d with 
vibration as a result. V1 and V2 show these to drawing 1 1 . The electromotive force with which 
induction of V2 is carried out by vibration of the longitudinal direction of drawing of the mass 
object 51 in the electromotive force with which induction of V1 is carried out by vibration of the 
vertical direction of drawing of the mass object 51 is shown, respectively. Since electromotive 
force V1 and V2 can store electricity a capacitor, the cell in which charge and discharge are 
possible after rectification-izing it, this can be used for it as the power source or auxiliary power 
source of a system. The ejection of an electric signal (power) should just take electrical 
installation with the exterior through the electrode pad 54 simply. 

[0087] The silicon chip 50 mentioned above can be manufactured by leaving the beam and mass 
object which are a silicon support means, and carrying out penetration processing of the silicon 
substrate by using the pattern of the protective coat as a mask, after forming the oxide film and 
nitride which are an insulating layer on the silicon wafer which is a silicon substrate, forming the 
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electrode by aluminum etc., a current carrying part, and a circuit pattern on it and forming 
protective coats, such as a nitride, on it Penetration processing can be performed using the 
technique of anisotropy silicon processing of ICP-RIE (Inductively Coupled Plasma-Reactive Ion 
Etching) etc. Since it is easy to break if the processed silicon substrate remains as it is, the 
glass substrates 55, such as a glass wafer, may be joined to a field opposite to a processing side, 
for example. The junction technique of of the glass and silicon which are known as for example, 
anode plate junction can be used for this junction. Under the present circumstances, it is good 
for the considerable part of a glass substrate to process making a hole etc. so that a motion of 
the silicon moving part 52 may not be barred. A silicon chip 50 is formed as a chip according to 
individual by starting by dicing from the wafer which carried out anode plate junction of the glass 
substrate. It is fixable in a magnetic field by the approach of pasting up a permanent magnet 56 
on the cut-down chip at the rear face of a glass substrate 55. Although various things can be 
used for a permanent magnet 56, if the magnet of a neodium system, the magnet of a samarium 
system, etc. are used, a strong magnetic field can be obtained with a small magnet, for example. 
[0088] Although the generation-of-electrical-energy component explained by the above- 
mentioned uses only vibration of two degrees of freedom as a source of excitation, since the 
structure constituted in the silicon substrate side is used for it, inclusion for the integration 
component explained by drawing 10 is possible for it, and it can offer the functional device which 
has a generation-of-electrical-energy function. 

[0089] Drawing 12 is the block diagram showing the health care system or the work management 
structure of a system which is the application of this invention, drawing 12 — setting — 7a, 7b f 
7c, and ... pocket equipment and 9 — for the index transform-processing section and 93, as for 
analysis / evaluation processing section and 95, a database and 94 are [ a base station and 91 / 
means of communications and 92 / a display and means of communications, and 96 ] power 
supply sections. 

[0090] The application shown in drawing 12 is an example which made it possible to receive and 
carry out signal processing of the information sent with the gestalt of wireless in a base station 
9 from the pocket equipment 7 as a body motion sensing system by the operation gestalt of this 
invention explained by the above-mentioned which can be carried, consequently to carry out the 
health care or work management Of course, the health care or work management can also be 
altogether carried out in body motion sensing System 7. This system fits the health care system 
for individuals etc. 

[0091] The application shown in drawing 12 is a configuration in the case of managing the pocket 
equipments 7a, 7b, and 7c and ... which two or more objects are carrying, respectively in one 
base station 9, and can manage a lot of people at a time comparatively. In addition, only the 
configuration which is to the base of a system is shown in drawing 1 2 , for example, data are 
memorized for every ID code according to everybody, and a part for the Research and Data 
Processing Department for managing a file etc. is omitting illustration in order to give explanation 
intelligible. 

[0092] The means of communications 91 for a base station 9 to carry out I/O of the exterior and 
information, as for a base station 9, The index transform-processing section 92 which changes 
the body motion information acquired by communication link into the information according to 
the purposes, such as health care and work management, It has the display and the means of 
communications 95 for displaying the result as the database 93 required for index conversion, 
and analysis / evaluation processing section 94 which performs analysis and evaluation based on 
the changed index, or carrying out a communication link output to another external equipment, 
and the power supply section 96 for working a base station 9, and is constituted. Means of 
communications 91 passes the information 114, such as the pocket equipments 7a, 7b, and 7c 
which are external devices and were attached in a manager's-ed body, and a body motion 
incorporated from to the index transform-processing section 92. The index transform- 
processing section 92 incorporates a reference sign 115 with reference to a database 93 for 
index conversion, and passes the print-out 1 1 6 after index conversion to analysis / evaluation 
processing section 94, and a display and means of communications 95. Analysis / evaluation 
processing section 94 passes the print-out 117 after above-mentioned analysis / evaluation to a 
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display and means of communications 95. When supplying a power source (power) to two or more 
pocket equipments 7a, 7b, and 7c which are outside, and each of ... with the gestalt of a cable or 
wireless, a power supply section 96 sends the indication signal 203 to means of communications 
91, while supplying power to each device in a base station 9. 

[0093] Two or more pocket equipments 7a, 7b, and 7c which are outside to a base station 9, and 
the information sent from each of ... are the body motion information in what kind of body motion 
mode an object is now, or whether distinction is impossible. The pocket equipments 7a, 7b, and 
7c and the communication link information from each of ... to a base station 9 are the body 
motion information which it is at the time or carried out fixed time amount storage according to 
the request from a base station 9. Moreover, a communication link is ended according to a 
request, moreover, the pocket equipments 7a, 7b, and 7c and ... you may make it transmit the 
body motion information for every predetermined time amount with ID from a side, and may make 
it transmit other control codes to coincidence further 

[0094] The body motion information 114 which means of communications 91 acquired codes the 
contents that distinction is impossible again, or for example, body motion mode is in the 
condition of "2" which is in the condition of "1." The index transform-processing section 92 
makes the specific index value memorized by the database 93 correspond for every coded body 
motion mode of this, respectively. Here, the value of an index is set up according to the purpose 
of the system which applies the body motion sensing system. For example, since how to move 
the muscles according to each body motion mode is known when the purpose of a system is the 
health care, if energy expenditure is memorized as an index value, conversion shows the energy 
expenditure according to body motion mode in the index transform-processing section 92. 
Analysis / evaluation processing section 94 can compute a consumption calorie by [ in the index 
transform-processing section 92 ] totaling energy expenditure using the result of conversion. 
[0095] In the above-mentioned, you may prepare in a database 93 by making whenever 
[ generating danger / of the illness based on a header and it for correlation /, or prevention 
insurance ] into an index between how depending on which each body motion mode appears, and 
the incidence rate of the specific illness. In this case, if the case where there are a forward value 
and a possibility of ruining one's health, about the movement item which contributes to health 
promotion is made into the negative value, analysis / evaluation processing section 94 can 
express whenever [ health ] numerically by totaling an index value. In this case, a condition (low 
condition of the incidence rate of the illness) with the healthy one where a value is just larger is 
shown. When the same movement was also carried out too much, it may have been said that its 
health was ruined rather. In such a case, analysis / evaluation processing section 94 can 
presume the sum total time amount of movement, it not only adds an index value, but can 
consider the result, and it can also carry out processing in which an output 1 17 is amended. 
[0096] On the other hand, if the purpose of a system is work management, it can distinguish 
whether light work is done for whether labor of the same time amount is doing the large activity 
of a load by, for example, assigning it in the database 93, using the load of an activity in every 
body motion mode as an index. Analysis / evaluation processing section 94 can total each one of 
workloads by totaling for example, an index value. Although the effectiveness of the whole 
activity may fall if the big activity of a load concentrates on a specific man, analysis / evaluation 
processing section 94 can also distinguish such a situation by totaling for example, an index 
value and totaling each one of workloads. The result of a total is transmitted to the managerial 
system which the exterior does not illustrate from a display and means of communications 95. 
[0097] This managerial system can perform work management, such as improving proper activity 
distribution based on each one of workloads computed in analysis / evaluation processing 
section 94. Of course, also when saying that working efficiency of direction which is also the 
same activity and which was repeated the grade improves rather, it is. In this case, analysis / 
evaluation processing section 94 can presume the sum total time amount of movement, it not 
only adds an index value, but can consider that result, and it can also perform processing in 
wWch an output 1 17 is amended. Moreover, by what the index value in a database 93 is set to 
"1" to a specific risk activity, and others are set to "0" for, analysis / evaluation processing 
section 94 can also urge the purport which has risk to an operator that it warns promptly to the 
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above-mentioned managerial system, when the index value in the index conversion phase 92 
acquired as a result of processing is "1." It orders to transmit utterance of the message which 
demands cautions from an operator to one of the pocket equipments 7a ? 7b, and 7c of relevance, 
and the ... it not only to to emit a beep sound, but, and you may make it the approach of warning 
pass the message from the loudspeaker united with pocket equipment. In this case, it can be 
considered that a loudspeaker is an example of the display means in a display and the means of 
communications 4 of drawing 1 . 

[0098] When saying that a series of actuation "1", for example, body motion mode, "2", and "3" 
arise as gesture recognition following instead of [ of each body motion mode ], you may make it 
the example shown in drawing 12 mentioned above assign a specific index, although explained 
having used it, having stored the relation between each body motion mode and the index value 
for every object in the database 93. 

[0099] Moreover, it extracts a bias as change of the statistical description that the occurrence 
frequency in the body motion mode especially restricted among the body motion modes in which 
it should appear uniformly is large etc., and may enable it to grasp health condition and a working 
state. [ it ] [ it ] Fault can be in the body or the same walk can also extract the information 
concerning the health care of the specific activity not being done by the right approach, or the 
safety aspect on an activity, when a burden joins only one leg. 

[0100] The health care system or work management system which is the application of this 
invention becomes possible [ performing management finer than using together an auxiliary 
information detecting element which was explained by drawing 9 ]. For example, in a health care 
system, if change of a pulse is detected in parallel, it will become easy to quantify the violence of 
movement. Moreover, a working state is [ in / a work management system ] also manageable, 
carrying out the monitor of an operator's health condition in an activity [ at the thin high ground 
of air ] etc. 

[0101] Moreover, although the distinction impossible section shown in the database 93 of 
drawing 12 is the field which cannot determine specific body motion mode For example, in the 
above-mentioned health care system, allot the average energy expenditure in body motions 
other than the body motion mode beforehand chosen as the database 93 as an index value, or it 
sets to the above-mentioned work management system. By allotting the average workload in 
body motions other than the body motion mode beforehand chosen as the database 93 as an 
index value, it makes it possible to extract significant information also in the section which 
cannot specify body motion mode. 

[0102] When considering actual system application, generally body motion modes to observe for 
every application differ. For this reason, only the body motion mode which should be observed 
especially is extracted as a database 93, an index value is established, and others can reduce 
the scale of a database, if the predetermined index value equivalent to the above-mentioned 
average value is applied [ include ] also when it cannot be distinguished. You may make it change 
the index value corresponding to each body motion mode into real time, such as changing the 
index value corresponding to distinction disabling after a series of actuation. 
[0103] by drawing 12 , although the health care system and work management system as an 
application of this invention were explained, application of the body motion sensing system boiled 
and twisted to this invention cannot be restricted to these, and this invention can also apply it to 
the system for except for ecology observation of an animal, and men, such as an automobilism 
condition. 

[0104] moreover, although the body motion judging in the operation gestalt of the body motion 
sensing system boiled and twisted to this invention was explained focusing on the correlation 
evaluation with criteria data, if needed, a learning function can be added or advanced judgment 
processing of performing judgment processing by the neural network can also be used for this 
invention. 

[0105] according to the body motion sensing system by each operation gestalt of this invention 
mentioned above , a fine motion of each part of the body can be grasp , catch a body motion in 
one part conventionally which have take notice of only movement near the bodily center of 
gravity by carry out signal processing to a system based on hand control or the mounting 
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position information on an information detection means which it be made to input automatically 
or have already be memorize . A fine motion shakes not only movement near the bodily center of 
gravity but a hand, or shows movement containing the body motion mode with little center-of- 
gravity change in which a neck is bent here. What is necessary is just to choose a database set 
as signal processing for that based on the above-mentioned mounting position information, for 
example. 

[0106] Moreover, the body motion sensing system by each operation gestalt of this invention can 
aim at improvement in a function by mounting in one an information detection means, a signal- 
processing means, and a positional information input means to input the mounting position 
information on an information detection means in the almost same location, without affecting the 
carrying nature of a system. 

[0107] Moreover, after it superimposes the output signal of the information detection means 
according to two or more degrees of freedom software-wise or in hard and takes it out, since 
the body motion sensing system by each operation gestalt of this invention performs correlation 
evaluation with signal processing and especially known data, even if the degree of freedom of the 
target measurement increases, it can suppress the increment in the load which signal processing 
takes. 

[0108] Moreover, by supplying a power source required for a system with the gestalt of wireless, 
or equipping some systems with a self generating means, the body motion sensing system by 
each operation gestalt of this invention can make exchange of a cell unnecessary over a long 
period of time, can make power-source wiring to equipment unnecessary, and can aim at 
improvement in the carrying nature of a body motion sensing system. 

[0109] moreover , by the body motion sensing system by each operation gestalt of this invention 
integrate an information detection means and said signal processing means on a common silicon 
substrate , and use the information detection means which superimpose and compound two or 
more information as one signal , and can output it , small integration of a component including 
the signal processing section become easy , and equipment can be mount small so that in favor 
of carrying . 

[0110] Moreover, the body motion sensing system by each operation gestalt of this invention By 
forming an auxiliary information detection means in a different location from that information 
detection means, and performing the information communication link by the cable or wireless 
between this auxiliary information detection means and the signal-processing section including 
said signal-processing means The body motion detection which gave the degree of freedom to 
the pocket location of a system, and detection of biological information, such as a pulse with 
desirable measuring in a specific location, and blood pressure, temperature, can be reconciled. 
[0111] Furthermore, since the health care system using the body motion sensing system by each 
operation gestalt of this invention and a work management system can catch a motion of the 
body which is hard to reflect in center-of-gravity movement, they can grasp energy expenditure, 
a working state, etc. accompanying a body motion in a detail, and can be made to reflect them in 
management of health condition or a working state. 
[0112] 

[Effect of the Invention] A motion of each part of the body can be grasped in a detail by 
processing the signal, catching a body motion by one place of people's body according to this 
invention, as explained above. Moreover, a work management system and a health care system 
can be offered using the body motion sensing system by this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the body motion sensing structure of a system by 
the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing explaining the example of a configuration of the information detection 
means 1 with which the operation gestalt of this invention 1st is equipped. 
[Drawing 3] It is drawing explaining an example of signal processing in the 1 st operation gestalt 
of this invention. 

[Drawing 4] It is drawing explaining an example of the correlation evaluation in a frequency 
domain. 

[Drawing 5] It is drawing explaining an example of the correlation evaluation in a time domain. 
[Drawing 6] It is drawing explaining the example of a signal wave form characteristic of body 
motion mode. 

[Drawing 7] It is the block diagram showing the body motion sensing structure of a system by 
the 2nd operation gestalt of this invention. 

[Drawing 8] It is the block diagram showing the body motion sensing structure of a system by 
the 3rd operation gestalt of this invention. 

[Drawing 9] It is the block diagram showing the body motion sensing structure of a system by 
the 4th operation gestalt of this invention. 

[Drawing 10] It is drawing explaining component integration of pocket equipment. 
[Drawing 11] It is drawing explaining the configuration of a generation-of-electrical-energy 
component usable as a power supply section. 

[Drawing 12] It is the block diagram showing the health care system or the work management 

structure of a system which is the application of this invention. 

[Description of Notations] 

1, 1a, 1b, 1c Information detection means 

2 Positional Information Input Means 

3 Signal-Processing Means 

4 83 A display and means of communications 

5 84 Power supply section 

7, 7a, 7b, 7c Pocket equipment 

8 Auxiliary Information Detection Equipment 

9 Base Station 

1 1 Signal Composition Means 

21 Positional Information Input Section 

22 Positional Information Input Section 

23 Storage Means 

31 A/D-Conversion Processing Section 

32 Characteristic Quantity Extract Processing Section 
32a Correlation evaluation section 

32b Bias detecting element 

33 Body Motion Judging Processing Section 
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34 Database Selection Processing Section 

35 Database Set 

36 Mounting Position Self-Judging Processing Section 

37 Criteria Body Motion Mode Detection Processing Section 

38 Selection / Collating Processing Section 

39 Decision and Output-Processing Section 

41 Display Means 

42 Means of Communications 

50 Silicon Chip 

51 Mass Object 

52 Support Means (Beam) 

53a, 53b, 53c, 53d Current carrying part 

54 Electrode Pad 

55 Glass Substrate 

56 Permanent Magnet 
60 Case 

61a Pressure detection means 
61b Diaphram 

62 Silicon Substrate 

63 Signal Transformation Means 

64 Mass Object 

65 Plasmodium 

66 Connecting Means 

67 Connector 

68 Integration Component 

81 Biological Information Detection Means 

82 Living Body Information Processing Means 

91 Means of Communications 

92 Index Transform-Processing Section 

93 Database 

94 Analysis / Evaluation Processing Section 

95 Display and Means of Communications 

96 Power Supply Section 
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